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DIAPHRAGM VALVES} 


Screwed or Flanged Patterns 





Users of compressed air, gases, viscous or corrosive liquids, 
fpod products and fluids containing suspended solids 
— this is the valve that may eliminate your troubles! 





No packing glands to demand constant attention. 
Non-rising stem eliminates breakage. Stem is protected 
from dust, weather and corrosion. 

Working parts completely isolated from the fluid. No 
sticking, corroding or clogging to interfere with easy 
operation and tight closure. No contamination from 
valve lubricants. 

Compressor and finger plate combine to support the dia- 
phragm in all positions. 

The large area of contact of the diaphragm on the seat, 
plus the resilience of the diaphragm, permits positive 
closure even when foreign matter is trapped. 

No metal-to-metal seats to become damaged, wire drawn 
or scored. No refacing, reseating or grinding is required. 
Streamlined passage without pockets reduces friction to 
a minimum and prevents accumulation of sludge and 
foreign solids. 

The valve body —the only metal that could contact the 
fluid—can be completely lined with glass, porcelain, 
lead, rubber or synthetic compounds ( flange type only) 
to suit service requirements. 


tive Offices, Providence 1, R. I. 
in principal cities. 


Write for catalog describing Grinnell- 
Saunders Diaphragm Valves — standard and 
special types. Grinnell Company, Inc., Execu- 
Branch offices 


AVAILABLE IN SPECIAL TYPES 
The “quick operating” lever 
design is one of several types. 
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BFU STRESSES NEED 
OR OIL BURNER CHECKUP 
Fires involving oil burners are 
nereasing due to conditions 
RS brought about by the war, engi- 
neers of the National Board of Fire 
Inderwriters, 85 John St., New 
ES York 7, N. Y., said last month. Prin- 
ipal cause is lack of proper main- 
enance, which has been due to lack 
pf materials and the scarcity and 
high cost of trained mechanics. 
Many burners installed during 
e war do not meet the minimum 
tandards for safety and reliability. 
Dthers are just now wearing out 
ter years of service, having been 
sed longer than the reasonable life 
such devices. 
“Any mechanical device, as _ it 
s the end of its usefulness, be- 
more difficult to maintain 
roperly, and requires good main- 
nance to a greater degree,” the 
tional board said. The board 
ppes that increased production of 
il burners will soon correct the 
azard of the wornout burner. 
Chief among the faults causing 
il burner fires is simple failure to 
theck and clean it once a year. 
“Continued operation of the burn- 
without cleaning and removal of 
tarbon deposits inevitably results 
in clogging of the burner orifice,” 
he engineers said. When this hap- 
ns, the flame goes out. Pressure 
builds up behind the obstruction. 
frequently this pressure blows out 
carbon, and oil again flows into 
ne heated combustion chamber. So 
uch oil is vaporized that combus- 
ion is incomplete. The result is 
uouds of sooty smoke puffing out 
the furnace. 
When a furnace explodes, that 
n also be blamed on failure to 
sep the burner clean. Under cer- 
ain conditions, when pressure 
ows the obstruction out of a 
logged up orifice, the vapor creates 
a mixture not proper for combus- 
tion. This delays the ignition so 
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that when it does occur it comes 
violently, sometimes blowing off the 
furnace door and shooting out 
flame. 

The board pointed out that oil 
burners which are neglected not 
only are unsafe but are uneconomi- 
cal. When combustion is incom- 
plete, gases which should create 
heat are unburned and are carried 
up the chimney. This results in 
heavy accumulations of burnable 
soot in the chimney. Oil soot dis- 
charged from chimneys also lodges 
on roofs and sides of buildings. 
This oily deposit must be removed 
before buildings are painted, thus 
increasing cost of painting. 

Another source of current trouble 
is the oil burner that was removed 
for lack of oil during the war and 
later re-installed without the aid 
or supervision of a competent oil 
burner service mechanic. 

A study of fires in which oil 
burners are involved shows that 
two facts are of prime importance, 
the board’s engineers stated. First, 
the installation must be properly 
made by a well-trained man follow- 
ing the manufacturers’ instruc- 
tions, and second, the “installation 
must be properly serviced once a 
year. A thorough check on the 
automatic control device and proper 
oiling and cleaning of the motor 
and other moving parts should be 
included in any checkup. 


REVIEWS DEVELOPMENT 
OF PIPING COLOR CODE 


The historical growth of the 
American Standards Association 
color standard was reviewed, on the 
anniversary of its approval, in an 
article by Henry G. Lamb, ASA 
safety engineer, published recently 
in Industrial Standardization, the 
ASA’s journal. The following para- 
graphs on identifying piping sys- 
tems have been taken from this 
discussion : 

In 1928, an American Recom- 
mended Practice Scheme for the 
Identification of Piping Systems 
was approved. This extended the 
previous use of colors in industry 
to the identification of various pip- 
ing systems used for steam, water, 
liquids, and air throughout a plant. 
Here, the color red was extended to 
include the identification of sprink- 
ler piping as part of the fire protec- 
tion system. The range of colors 
from yellow to orange was recom- 
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mended to designate piping contain- 
ing dangerous materials such as 
acids, caustics, and high pressure 
steam. Green was recommended for 
safe materials such as ordinary 
drinking water, low pressure air, 
and other safe liquids; blue was 
designated for protective materials 
other than fire protection; and pur- 
ple was to be used for the identifica- 
tion of extra valuable materials. 
This scheme had as its primary 
purpose prevention of accidents to 
pipefitters and maintenance men 
who, from time to time, are called 
upon to cut into a piping system 
either to make an extension or to 
make repairs. If all of the pipes 
are painted the same color and sev- 
eral lines are running parallel and 
in close proximity to each other, it 
is sometimes difficult to trace out a 
line and ascertain that it is a harm- 
less water line that is being cut 
into, rather than another pipe 
which may contain a corrosive acid. 


MARKET STUDIES BEGUN OF 
REFRIGERATION, CONDITIONING 


Market studies of important in- 
dustries to determine the potential 
requirements for refrigeration and 
air conditioning equipment will be 
undertaken by the Air Condition- 
ing and Refrigerating Machinery 
Association, 717 Southern Bldg., 
Washington, D. C., representing 
many of the larger manufacturers 
of air conditioning and refriger- 
ating equipment. 

Announcement of the establish- 
ment of the research and statistical 
department to conduct this work 
was made by William B. Hender- 
son, executive vice president of the 
association. The object of the de- 
partment will be to maintain cur- 
rent information on the rapidly ex- 
panding use of refrigeration and 
air conditioning machinery and to 
conduct special studies by assem- 
bling, collating, and analyzing all 
available data bearing on the use 
and the probable new demands for 
refrigeration and air conditioning 
machinery. 

Early attention will be given by 
the new department to a survey of 
the food industry, one of the largest 
users of refrigerating and air con- 
ditioning equipment. The first 
phase of this work, already under 
way, deals with the dairy industry 
and its sales potential for refrigera- 
tion equipment. A part of this study 
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dealing with dairy farming already 
has been completed. The work will 
be carried on to supplement market 
research activities of member com- 
panies for advertising guidance, 
and to provide a source of public 
information about the increasing 
use of refrigeration and air condi- 
tioning equipment for production 
purposes by other industries. The 
industry has lacked statistical data, 
especially relating to the use of air 
conditioning, due to its rapid 
growth in the period just prior to 
the war. 


REMA ADDS 
100TH MEMBER 

At the midsummer meeting last 
month of the directors of the Re- 
frigeration Equipment Manufac- 
turers Association, it was an- 
nounced by H. F. Spoehrer, 
president, that membership in the 
organization had passed the 100- 
mark. 

The 100th company voted into 
the membership at the meeting is 
Drayer-Hanson, Inc., manufactur- 
ers of heat transfer equipment. 
During the last three years, REMA 
has more than doubled in size. 

Mr. Spoehrer credited the growth 
of the association to its various 
overall and product section activi- 
ties and to its cooperation with 
other associations in the industry. 


SPONSORS NOMENCLATURE 
STANDARDIZATION 


In connection with the effort to 
standardize abbreviations, graphi- 
cal, and letter symbols used by the 
air conditioning and refrigeration 
industry, the American Standards 
Association nomenclature commit- 
tee B53, sponsored by the American 
Society of Refrigerating Engineers, 
is endeavoring to find out just what 
is now being used by the industry. 

It was felt by the committee per- 
sonnel that the best way to achieve 
standardization of the various ab- 
breviations and symbols was to ob- 
tain from the industry samples of 
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what are now being used, carefully 
study and compare them, and then 
‘arrive at a decision as to best ones 
to adopt as standards. 

Accordingly, the committee is 
asking representative firms en- 
gaged in refrigeration and air con- 
ditioning for the following infor- 
mation: 

1) What graphical symbols do 
you use in representing refrigera- 
tion equipment within the refrig- 
eration cycle? 

2) What letter symbols do you 
use? 

3) What abbreviations do you 
use? 

The scope of the inquiry is lim- 
ited mainly to nomenclature used 
in the refrigeration cycle because 
of the very complete sets of stand- 
ards already adopted for allied in- 
dustries and professions such as 
electrical, mechanical, hydraulics, 
and piping. Appropriate selections 
of these standards will be included 
in the final report of the committee. 

The committee hopes that any 
firm or individual that is interested 
in this matter will send in a set of 
the symbols and abbreviations that 
they use, together with any sugges- 
tions they may care to offer. Com- 
munications should be addressed to 
D. F. Hayes, Secretary, Nomencla- 
ture Committee B53, American 
Standards Association, 70 E. 45th 
St., New York 17, N. Y. 


SEES SUFFICIENT 
STOKER COAL 


The supply of stoker coal for use 
in residential and apartment house 
stokers apparently will be sufficient 
to meet most or all requirements of 
present users and prospective users 
during the next heating season, 
said the National Coal Association 
last month, as the’ result of a pre- 
liminary survey and_ spot-check 
made in a number of major bitu- 
minous coal producing districts, 
which supply a considerable portion 
of the domestic stoker coal sizes for 
the major consuming areas in the 
eastern, middlewestern, and south- 
ern states. 

This survey was made as a result 
of meetings and investigations by 
representatives of the bituminous 
coal industry and the stoker manu- 
facturing industry. The coal group 
consists of representatives of the 
sales advisory committee of Bitu- 
minous Coal Research, Inc., and 


members of the board of dir: -toy 
of the Stoker Manufacturers ss. 
ciation. 

The report further disclose 
in some major producing dis ricts 
an increase in the producti .n ¢ 
double screened domestic «okey 
coal may be expected in the | erig 
beginning August 1, 1946, an: eng. 
ing March 31, 1947, as com are 
with the same production period , 
year ago. It also indicated that » 
increase in the production of |! 
in. and 1% in. coal for use in com. 
mercial and industrial stokers \ 
anticipated in some of the major 
producing districts. 
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DRAFT DEFERMENTS 
FOR HOUSING WORKMEN 


The machinery by which skilled 
workmen may be recommended for 
draft deferments in order that they 
can continue to work in the veterans 
emergency housing program has 
been set up by the National Housing 
Agency and the Selective Service 
System. 

NHA will assist the director of 
selective service in recommending 
the skilled construction workers 
who should be deferred from mili- 
tary service. The following types 
of construction workers have been 
determined by the director as éii- 
gible for certification by NHA: 

1) Skilled workmen engaged in 
home building where shortages of 
such men have been established 
Such persons must have had a 
least three years of training ani 
experience in key building crafts, 
such as bricklaying, plastering. 
plumbing, and carpentering. | 
must be established that the loss of 
such persons is delaying or imme 
diately threatens to delay the vet- 
erans housing program. 

2) Managerial or supervisory 
personnel possessing a minimum of 
three years’ experience in home 
construction. 

Employers seeking deferment {or 
a given individual, or self-employe 
construction workers, must file * 
lective service form 42-A (special 
revised) with the appropriate NH! 
regional office or NHA locality & 
pediter. The application for defer 
ment will be investigated in ¢ 
field. Such investigation wil! it 


clude consultations with the U. § 


Employment Service and local unit 
officials whenever appropriate 
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Interrupted Electric Service wilF 
not stop this NASH Heating Pump 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve”, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


sary to develop the power needed to ref 
move the condensate and maintain thi 
required vacuum on the system. Even this 
small amount is passed immediately bac 
to the mains, and goes on to the system 
with little heat loss. This pump operate! 
on any system, high or low pressure. 


The Vapor Turbine is a most economic 
pump, for the elimination of electric curren! 
does away with current cost, the larged 
single item in the operation of an ordinary 
return line heating pump. Bulletin on reques. 


THE NASH ENGINEERING COMPANY 
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NUSUAL JOB 





AN UNUSUAL experiment in plant 
ting is being made at the Kan- 
ee, Ill., works of the A. O. Smith 
‘orp., where 120 volume water 
caters, operating on natural gas, 
furnish hot water to floor and 
siling radiant heating coils to meet 
entire space heating needs of 
new factory. According to 
W. Colby, designer of the plant’s 
ating system and the engineer in 
ge of its installation, the novel 
theme will show economies both in 
tial and operating «costs. The 
vings possible with such a “unit” 
stem in matching the heat gen- 
ted with the heat requirements 
as determined by the outside tem- 
prature) are not usually fully ap- 
pciated, he says; with a large 
umber of separate systems, only 
pse needed at any particular time 
bed be supplying heat. With a 
umber of small, automatic units, 
tcording to Mr. Colby, operation 
if the heating system is simplified, 
nd the capital investment in a 
boiler house, a stack, etc., is saved. 
nother consideration was that the 
se of water heaters for plant heat- 
g will give the owner, who dis- 
ributes this heater, valuable ex- 
perience in “living with it” under 
ctual operation. 


> re 


Similar to Mount Holyoke 


Mr. Colby was involved, some 12 
fears ago, in applying a somewhat 
imilar unit scheme at Mount 
olyoke College, South Hadley, 
ass.. where an existing central 
boiler plant was replaced by 120 in- 
lividual oil-fired burner - boiler 
nits, all situated in one boiler 
Y com. Worthwhile economies in 
both first and operating costs were 

















































120 Water Heaters Meet 


Space Heating Needs of 
Big Radiant Installation 


New A. O. Smith Plant Has Unit System, With Gas Fired 
Heaters Supplying Individual Floor and Ceiling Coils 


achieved in that case, he states. (A The radiant heating system in 
description of the Mount Holyoke this plant is one of the largest 
job was published in the November on record. It consists of 40 miles 
1934 HPAC, and a report on its of piping and will circulate 180,- 
performance appeared in the 000 gallons of water an hour. 
August 1938 HPAC.) The piping consists of wrought 

At the Kankakee works will be iron, copper, and_ steel. The 
manufactured all of the company’s wrought iron ranges from 2 in. 
domestic storage water heaters, down to %4 in., the copper from 
both gas and electric, with pro- 1 in. to % in., and the steel is 
duction at the rate of 250,000 heat- *. in. copper brazed steel tub 
ers per year. ing. The use of these materials 

The plant is largely of one-story was dictated primarily by engi- 
construction, 1200 ft long and 315 neering logic. Secondly, however, 
ft wide. In addition, there are necessity and exigency played 
mezzanine floors for laboratories, their part, and in the third place 
comprising 10,650 sq ft, and office the opportunity to experiment with 
space consisting of 22,788 sq ft. various materials was not over- 
The total is 415,188 sq ft looked. 


’ 


AT THE NEW A. O. Smith plant nearing completion at Kankakee, Illinois, 
for the manufacture of 250,000 domestic storage water heaters a year, 
volume water heaters operating on natural gas are being used to meet 
all of the space heating requirements. One hundred and twenty of 
these units serve as many floor and ceiling coil installations, under 
the control of 10 outside master thermostats which will govern the 
temperature of the water circulated in accordance with outdoor tempera- 
ure. ... In addition to heating the plant, the installation will serve 
as a testing ground to answer a number of radiant heating questions. 


19. eating, Piping & Air Conditioning, September 1946 69 











Typical grid construction in wrought iron pipe. It 
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long 2 in. 


headers, approximately 140 ft, with short 1% in. laterals, approximately 20 ft, 
with varying center to center spacings determined by the rate of heat loss 


Wrought iron pipe in grids—1', in. laterals on 24 in. 
centers from 2 in. headers—placed directly on the 
dirt grade with wire mesh and concrete superimposed 


fhe plant is divided into 48 
bays, each of which runs clear 
across the 315 ft width of the 


plant and is 25 ft wide. Two water 
heaters serve each bay, each heat- 
er supplying panels which cover 
half a bay. The first step was to 
construct a concrete roadway 
down the center of the plant to 
allow trucks to bring in supplies. 


The Plant Proper 


Eighty per cent of the installa- 
tion in the floor of the plant is of 
grid type construction, consisting 
of headers and laterals of wrought 
iron pipe. Some of the grids have 
long 2 in. headers (140 ft) and 
short 14 in. laterals (20 ft), while 
others consist of 20 ft headers and 
140 ft laterals. Center-to-center di- 
mensions range from 4 ft to 8 in. 
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There are obvious advantages 
to the grid type construction. It is 
the best type to meet possible fu- 
ture changes in floor arrange- 
ments and foundations because 
new headers can be installed as 
needed around the new founda- 
tions. It permits mass production 
of headers and laterals and makes 
possible many welds at the point 
of manufacture rather than on the 
job. It also permits the use of 
random lengths of pipe, which is a 
considerable economy. Arc weld- 
ing was used for joining laterals 
to headers, and gas butt welds 
were used in the laterals. 

Nearly all of the rest of the 
plant floor has been covered with 
a combination of grid type and 
continuous coil construction. Neces- 
sity was the reason for much of it. 
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Entrance lobby, south office building, showing 
the special wrought iron grid to apply to th« 
circular construction of the 


space involved 


The company was able to 

pipe suitable for continu 
construction but not for t 
type laterals. Headers wer 
duced into the continuous « 
struction for two principal r 
(1) To 


reduce resistance 


where it was too great for t 


pacity of the pumps, and 
guard against future 
floor arrangement and foun 
The effect 


chat 


continuous co? panel is to b: 


up into two or three small 
tinuous coil circuits. 


In one area a single contin 


coil was used for a purely 
mental reason. It is near 
process furnace in which th: 
erature will exceed 1600 F, a: 
will flow from this furnac« 
pipe coil. By circulating th 


of using headers 
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radiant heating system. 


without otherwise heating it, the 
rate of heft transfer through the 
concrete slab will be determined. 


Mezzanine Floors and Office Areas 


All of the heating installation in 

the mezzanine floors is of cop- 
per brazed steel tubing, as it was 
the only tubing available that 
would fit into the reduced thick- 
Bness of the concrete slab that 
mforms the floor. The tubing is % 
Sin. outer diameter with a wall 
= thickness of 0.049 in. It is of grid 
§ type construction throughout, with 
center-to-center distances varying 


Two inch wrought iron pipe used in a combination of 
grid type construction and continuous coil construc- 
tion, with concentration of surface at the outside wall 


: 


ae | 





rhis is the water heater used, 120 of which will furnish hot water for the 
A bypass hookup has been used so that the full 
capacity of the heater can be utilized. Water enters the unit at the top and flows 
downward through the tubing which is coiled in such fashion that it becomes, 
in effect, the wall of the combustion chamber. The heat exchanger at the 
top exposes 30 sq ft of transfer area to a total water content of four pints 


hb. | | ~<A ’ 
me 
ee 


Copper brazed steel tubing in loops approximately 100 ft long in the 
3 in. thick roof decking and concrete floor construction of the appli- . ey 
ance testing laboratory, mezzanine floor, southeast corner of plant ea la 


from 6 to 12 in., depending upon the 
estimated rate of heat loss. 


For the first floor offices, 
wrought iron was used in grid 
type construction. Then, in the 


ceiling of the first floor offices, an 
auxiliary wrought iron surface 
was used at the outside exposures 
to add radiating surface for the 
second floor offices at the windows, 
and for the ceiling of the first 
floor. The office area heating job 
was completed with the installa- 
tion of copper in a grid type and 
continuous coil construction, in 
the ceiling of the second floor of- 
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that heat will radiate 


downward. 
The Water Heaters 
furnishing 


fices so 


The 
hot water to the radiant 
coils are, in general, situated along 

floor 
return 


water heaters 


heating 


the monitor 
with 


requiring no 
space supply and 
lines running down the columns to 
the coils. In two cases, because of 
the building design and layout, 
groups of the units are installed in 
heater rooms. Even in the case of 
the heater however, each 
heater supplies its own separate 
radiant heating coil. 


rooms, 


Copper brazed steel tubing at the ceiling (embedded in 
the plaster) as an added concentration of heat at the 
glass exposure in the entrance lobby, south office building 
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The heaters have a rating of 
195,000 Btu input on natural gas, 
and an AGA hot water rating of 
1040 sq ft. The cold water enters 
at the top of the heater, and flows 
downward through tubing coiled 
in such fashion that it becomes, in 
effect, the wall of the combustion 
chamber. Each heater is vented 
directly through the roof, the ones 
in the two heater rooms having 
gravity combustion air supply 
ducts and natural vents. 

The heaters will furnish water 
at 140 F to maintain an estimated 
floor slab temperature of 85 F, and 


an air temperature in the plant of 


65 F. These temperatures are 
based on an outdoor design value 
of -10 F. One study it is planned 
to make is on the question of maxi- 
mum floor slab temperatures per- 
missible with radiant heating in- 
stallations. Mr. Colby feels that 
perhaps the usually accepted 
maximum of 85 F is too low, and 
that a 100 F floor slab temperature 
may be satisfactory if the occu- 
pants are walking about. 


Ten Outside Master Controls 


The temperature of the water 
circulated in the floor and ceiling 
coils is governed according to the 








Three-eighths inch (nominal) copper tubing on second floor, south office 
building ceiling, installed on the “scratch” coat of plaster. Over this coat is 
placed approximately a '4 in. brown coat and then about ' in. of acoustica! 
plaster. The tubes are '; in. outside diameter and are installed on {4 in 
centers at the outside exposure, changing to 5 in. centers, then 6 in. 
then 8 in., then 10 in. as the required concentration of surface decreases 


outdoor temperature by means of 
10 outside master thermostats—two 
on the east exposure, two on the 
west, one each on the north and 
south, and two for each of the two 
office sections. Each of these 10 
outside thermostats governs 10 to 
15 inside submaster thermostats. 
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The ratio maintained between th 
outdoor temperature and the wate; 
temperature in any one of th 
heating coils can be individual! 
set at each submaster control, ;: 
order that the correct water temp 
erature for each section of th 
plant for varying outdoor tempers. 
tures—as determined by loca! con- 
ditions, heat losses, process heat 
gains, etc., in each of the plan 
areas—can be maintained. These 
ratios will be manually set depend 
ing on experience during the first 
few weeks of operation of the s 
tem, after which—unless the con 
ditions change—they should nee 
no further adjustment. 

The air operated contro! instru 
ments are said to have a straig 
line control] characteristic regaré 
less of the amount of reset. 

In each water heater and heat: 
ing coil assembly, the contr 
governs the flow of water bypassed 
around the heater. Thus, as ‘the 
outdoor temperature drops, the 
control functions through a dia 
phragm valve in the supply line ' 
the heater to force more hot water 


Typical heater setup, showing the 
30 gpm circulator, bypass arrange 
ment, heater itself, and the suppl) 
and return lines serving a floor 
heating coil in one of the bays. 
The placards (not legible in this 
reproduction) explain the function 
of each item of equipment, and 
were used during an _ inspection 
tour of the new plant last month 
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rom the heater to the circuit. 
hen the outdoor temperature goes 
p, the supply to the water heater is 
rottled down, forcing water 
hrough the bypass instead of the 
heater. The heater, in turn, is 
guipped with its own controls to 
modulate the gas flow to it depend- 
ng upon the demand for hot water. 
The 30 gpm hot water circulators in 
ach of the individual “unit” sys- 
ems operate continuously. 
According to Mr. Colby, the de- 
sign and installation of a radiant 
eating system is very simple and 
‘anybody can do it.” All you need 
o know, he says, is the occupancy 
se of the space involved and that a 
sufficient amount of surface is in- 


stalled. There are many factors of 
safety (such as raising the water 
temperature) which make absolute- 
ly accurate figuring unnecessary. 
Two of the bays in the plant area, 
and a pitted area where freight 
cars are loaded and unloaded in- 
side the plant, have no heating coil 
installations, and it is felt that 
these areas will get enough heat 
from adjoining bays so that com- 
fort will be maintained. 

In general, the ground was 
brought to grade, the floor pipe 
coils put down, wire mesh laid on 
top, and the 6 in. concrete slab 
poured. In one section, strips of 
insulation were placed beneath the 
pipe coils, and thermocouples were 


installed in the ground peiow to 
determine heat flow downward 
from the floor coils with and with- 
out the insulating strips. 

At each end of the plant is a large 
outdoor parking area, and the walk- 
ways to these areas have pipe coils 
embedded in the concrete slab for 
snow melting. 

The only mechanical ventilation 
in the plant area is that due to 
process requirements, and the air 
to supply these needs is heated 
either by steam from the process 
boiler installation or by direct gas 
firing. Some consideration has 
been given to the use of a pond of 
water on the roof to reduce solar 
heat gain in the summertime. 


Government Reports on Underground Plants 


Construction and design features 
of 116 underground installations, 
built by the Germans to minimize 
the effect of Allied air bombing on 
industry, are described in a series 
of three reports on sale by the Office 
of Technical Services, Department 
of Commerce. One of the reports 
contains complete descriptions of 
Hitler’s Berchtesgaden retreat. 

The reports were prepared by the 
U.S. Army investigators in Europe. 

Several outstanding structures 
built from the ground down were 
found. However, for the most part, 
the investigators report, the Ger- 
mans simply remodeled existing fa- 
cilities—mines, caves, railroad tun- 
nels, and beer halls—to house 
underground factories. Nothing 
novel in this type of improvised 
construction was noted. 

PB-25638 (photostat, $26; micro- 
film, $8; 384 pages) describes nine 
major underground factories in 
Germany and Austria. 

The most unique constructions 
were four semi-underground Mes- 
serschmitt factories at Munich. The 
roof was a 280 ft span of reinforced 
concrete, 10 ft thick. The roof arch 
was poured on a 163,000 cu yd 
gravel fill which had to be excavated 
after the concrete had set. Five- 
and eight-story buildings, made of 
precast columns, beams, and floor 
slabs, were constructed underneath 
such roof arches. Heating and 
Ventilating facilities were more 
elaborate than in any other under- 
ground facilities examined. 

In Austria the investigators 


found another large Messerschmitt 
factory covering an underground 
floor area of 12 acres. The factory 
had been completed in 13 months 
and had produced about 1000 jet 
propelled planes by the end of the 
war. At Minden, Germany, an un- 
derground oil refinery had been 
completed but was not yet in pro- 
duction at the end of the war. 

The report contains a compre- 
hensive description of each of the 
nine installations, illustrated by 
photographs and drawings. 

Report PB-25639 (photostat, $5; 
microfilm, $2; 70 pages) describes 
German techniques for remodeling 
existing underground _ establish- 
ments to accommodate factory in- 
stallations in Germany. Although 
these underground installations 
would not meet American standards 
of production efficiency, the report 
states, they did produce a large 
quantity of war materiel. 

Very little consideration was 
given to the comfort of personnel 
working in these plants. Fans and 
filters for removing dust were anti- 
quated, sanitary facilities were in- 
adequate, and heat was provided 
only to prevent air condensation on 
the machinery. The close quarters 
in which the work was carried on 
must have created a nerve shatter- 
ing din, say the investigators. In- 
stallations found in salt, potassium, 
gypsum, and iron mines, in highway 
and railway tunnels, caves, brewery 
cellars, and vaults are described in 
the report. Drawings and diagrams 
are included. 
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Report PB-27779 (photostat, 
$15; microfilm, $5; 211 pages) 
describes installations of general 
interest, including power plants, 
shelters, munitions plants, oil de- 
pots, tunnels, communications cen- 
ters, fortifications, and headquar- 
ters and _ residences. Complete 
descriptions of Hitler’s Berchtesga- 
den retreat and Nazi Party Secre- 
tary Bormann’s underground resi- 
dence at Munich, with data on 
utilities, design, ventilation, and 
camouflage, are contained in this 
report. Drawings are included. 

German attempts to move indus- 
try underground did not result in 
construction designs new to Ameri- 
can engineers, according to the 
reports. However, because of short- 
ages of material and use of second- 
rate equipment, together with the 
use of slave labor, some of the 
construction methods are unusual. 
In spite of handicaps, the Germans 
made rapid headway with the un- 
derground construction program, 
and had there been more advance 
planning for the structures the war 
might have been prolonged. 

Several drawings mentioned but 
not contained in the reports because 
of their bulk, are on file in the Office 
of the Chief of Engineers, War 
Department, Washington, D. C. 

Orders for the reports should be 
addressed to the Office of Techni- 
cal Services, Department of Com- 
merce, Washington 25, D. C., and 
should be accompanied by check or 
money order, payable to the Treas- 
urer of the United States. 
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FOR THE OPERATING MAN 





Fundamental Characteristics 


of the CENTRIFUGAL PUMP 


By John J. Woolfenden 
Smith, Hinchman & Grylls, Inc. 
Architects and Engineers 


[with sketches by the author) 


Since the use of the centrifugal 
pump has steadily increased until it 
is commonly employed for various 
purposes formerly served by pumps 
of other types and since—although 
it is a relatively simple piece of ap- 
paratus—there are many who have 
had no particular opportunity or 
necessity of becoming familiar with 
its characteristics, a brief discus- 
sion of the more fundamental of 
them may be of interest. 

It is necessary to distinguish the 
true centrifugal type from the more 
recently developed radial blade 
pump, which has quite different 
characteristics and which is com- 
monly known as a turbine pump. 
There may be some _ confusion 
caused by this nomenclature as a 
centrifugal pump equipped with 
guide vanes to control the direction 
of flow of the water delivered by 
the impeller has often been called a 
turbine pump. 


Two Essential Parts 


The general arrangement and ap- 
pearance of the centrifugal pump is 
so familiar that a detailed descrip- 
tion of its construction is unneces- 
sary. It will suffice to say that it 
consists of two essential parts, an 
impeller which by its rotation in- 
duces the requisite centrifugal force 
in the fluid handled and a station- 
ary casing of suitable design en- 
closing the impeller and provided 
with inlet (or suction) and outlet 
(or discharge) openings for the in- 
gress and the egress of the fluid 
handled. All other parts are 
auxiliary to one or both of these 
two. 

Although the pump will handle 
liquids other than water at ordi- 
nary temperatures, the customary 
manufacturers’ catalog ratings are 
based upon the pumping of clear, 
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cold water and as this medium will 
serve sufficiently well for illustra- 
tive purposes, it will be used as a 
basis for the present discussion. 

The water is admitted to the im- 
peller at its central portion. The 
rotary motion of the impeller is im- 
parted to it and the resulting cen- 
trifugal force causes it to move out- 
ward to the impeller periphery, 
whence it is discharged into the 
casing. Theoretically, the velocity 
of the water leaving the impeller is 
the same as the peripheral speed of 
the impeller. It is important to note 
that the water is discharged from 
the impeller uniformly around the 
entire periphery. 

The inside of the casing, in its 
simplest type, forms a volute, which 
—beginning with zero cross sec- 
tional area at a point adjacent to 


“Taking the air” 





the pump discharge—continuous) 
increases in area in the directic: 
of the impeller rotation unti! } 
reaches its maximum at the pum 
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discharge opening, to which it de® 


livers the water. 

Owing to the fact that the dire 
tion of the flow in the volute at an) 
point does not coincide with the di. 
rection of the water discharged ») 
the impeller, which is the resultan: 
due to the rotation and the cer. 
trifugal force, it is obvious that ; 
properly designed system of guid 
vanes is necessary if this discrep. 
ancy is to be corrected. However 
that is a refinement which has t 
do with efficiency of operation ané 
does not affect the fundamentd 
principles; moreover, numerous 
pumps have been designed that op- 
erate at satisfactorily high efticier- 
cies in spite of the fact that guid 
vanes have not been provided. Fur- 
thermore, the angle of any fixe 
guide vanes would be correct for 
only one impeller speed. 


Similar to Centrifugal Fan 


From the foregoing descriptic 
it will be apparent that the basi 
principles involved are similar to 
those with which we have to deal in 
the case of centrifugal fans; it 
fact, they are identical. This i: 
very apparent in the case of the 
centrifugal high pressure fan. Suc! 
fans have been designed for a dis 
charge pressure of as much as 32 « 
per sq in. and their interna! con- 
struction is remarkably similar t 
that of a double suction, enclosed 
impeller, centrifugal pump. 
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tw 
“Where is its head?” 


The essential differences between 
the design of a centrifugal fan and 
a centrifugal pump are due to the 
facts that the density of air is much 
less than that of water and that air 
is an elastic medium—whereas 
water, for all practical purposes, is 
not. Furthermore, the expansion of 
air per degree of temperature is 
much greater than that of water. 

The fundamental equations, often 
called the “affinity equations,” are 
the same for the fan as for the 
pump. 


Peripheral Speed of Impeller 


The peripheral speed of a pump 
impeller can be expressed, in feet 
per second, by the following equa- 
tion, in which d is the diameter of 
the impeller in inches and n the 
rpm: 


12 X 60 


According to the laws of falling 
bodies, neglecting the effect of air 
resistance, an object projected ver- 
tically upward with an initial veloc- 
ity V. will under the influence of 
gravity decelerate until at the high- 
est point of its path its final veloc- 
ity V is zero. It will then start to 
fall, beginning with an initial veloc- 
ity of V, = 0 and will return to its 
starting point with a final velocity 
V due to the acceleration of gravity 
which will be numerically equal to 
its original initial velocity. Hence 
we may say, letting g represent the 
acceleration due to gravity (32.16 


~ 


ft per sec per sec) and h the height 
to which the body is projected or 
from which it falls: 


In the case of a falling body, when 
gravity acts with the motion, the 
last term is positive; when the ac- 
tion of gravity results in decelera- 
° = tion, as in the 
— _ ease of a body 
> oes =>? projected up- 
aS ward, the last 
‘ term is nega- 
tive. 


— 
“ 
Se 
F = 
? —m 
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In the first case, if V.—0, we 


can write: 


re eee [3] 
while in the second case, if V 0, 
we have 

ES Ss A eee [3a] 


For the same values of h, these 
values of V and V, are obviously 
numerically equal; hence, for sim- 
plicity, it is customary to use Equa- 
tion 3, although we are actually 
dealing with the case represented 
by Equation 3a. 


Theoretical Maximum Head 


Since, theoretically, the water 
leaves the impeller at the peripheral 
velocity, the value of hk obtained 
from Equation 3 by substituting for 
V the peripheral velocity of the im- 
peller in feet per second represents 
the maximum head in feet which 
that particular impeller, at the 
peripheral speed V, is theoretically 
capable of developing, or the maxi- 
mum height to which (neglecting 
friction) it is theoretically capable 
of raising the water. 

From this it is obvious that, if h 
is assumed, V is fixed—and that if 
either the impeller diameter or its 
rpm is selected, the other quantity 
follows. Thus, substituting in Equa- 
tion 3 the value of V from Equation 
1, we have: 


ran . 
( = --) = Bagh ...... [4] 


If we solve this equation for / 
we have: 





(rdn)’ 
ee .. (5) 
2g (12 X 60)° 





from which, by substituting the 
values of g and x and performing 
the indicated operations, we find 
that the denominator of this equa- 
tion becomes very nearly 1840°, and 
the equation may be written: 


dn , 
h- ( ) De didd wl aoe [6] 
1840 


in which d is in inches and n in 
rpm. It is important to remember 
that, in the case of direct drive by 
a-c motors, the actual and not the 
synchronous rpm should be used. 

The value of # thus obtained is 
the maximum head the impeller is 
theoretically capable of developing. 
The maximum discharge head, how- 
ever, is not necessarily the “shutoff” 
head, or head at which the pump 
ceases to discharge, since the design 
may be such that the internal losses 
at shutoff may be greater than those 
due to water flow under discharge 
conditions; hence, the actual maxi- 
mum head measured at the pump 
discharge may correspond to a defi- 
nite discharge capacity. 

It is to be noted that neither 
Equation 6 nor any of the pre- 
ceding ones is in any way related 
to the capacity of the pump, since 
no expression for mass is included; 
these equations are concerned with 
the peripheral velocity of the im- 
peller, only. 

As regards the relationship be- 
tween the impeller design and the 
pump capacity, it may be said that 
for a given peripheral impeller 
speed the pump capacity will be a 
function of the impeller width (not 
necessarily in exact proportion, as 
other influences must be consid- 
ered). 








ENDEAVORING TO BE as clear and brief as possible, Mr. Woolfenden 
reviews here the fundamental characteristics of that “standard” item of 
piping. heating and air conditioning equipment—the centrifugal pump. 
His article is not intended for the pump designer, but simply to give the 
man who uses centrifugal pumps (and who may not be overly familiar 
with the theory involved) a little light on “the nature of the beast.” 
He not only tells what its characteristics are, but explains why. 
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“Now, where does this go?” 


The “affinity equations” were 
mentioned above; these are expres- 
sions representing certain basic 





characteristics referred to the 
peripheral speed of the impeller. 
They are given as Equations 7-9; 
in each case, the impeller diameter 
remains unchanged: 

The *capacity varies directly as 
the speed, or 


gpm, rpm 
SE ets Geek ccees [7] 


gpm rpms 
The thead (pressure) varies as 
the square of the speed, or 


h : 
= «ECR [8] 


he rpm,* 
The horsepower required varies 
as the cube of the speed, or 








hp rpm; 
ee [9] 
hp. rpm, 

That Equation 9 must result 
from the relationships expressed by 
Equations 7 and 8 is obvious, since 
the weight of the liquid handled is 
proportional to the capacity. 

As a corollary to these, we can 
say that, the speed remaining con- 
stant: 





The *capacity varies as 
peller diameter, or 


gpm d, 





= ans =2-- 
The thead varies as the 
of the impeller diameter, or 
h d 
he dy’ 
The horsepower required | a, 
as the cube of the impeller ¢ jan, 
ter, or 


hp, d,;’ 
hp: te d,* 
The results obtained by the 


Equations 7-12 are, of cours 
oretical values. 





*The capacity which the pum; 
liver against the head correspor 
the speed upon which the new ca} 
based. 

+The head corresponding to t 
speed upon which the new cay 
based. If the actual head is not t 
res, onding to the new speed, the 
will not be that corresponding to t 
speed. It is important to note that 
otherwise stated, it is assumed 
subsequent discussion that, when a ang 
of speed is stipulated, the new head y 
be that corresponding to the new s 


Proposes Utility Heat Pump Program 


At a meeting held in Birmingham 
last month, further progress was 
made in the program proposed by 
Philip Sporn to further the devel- 
opment of the “heat pump” as ap- 
plied to all-electric, year ‘round 
heating and cooling and domestic 
water heating. At this meeting, a 
group of some 60 representatives 
of electric light and power com- 
panies in 17 southern and south- 
western states, extending from Vir- 
ginia to Arizona, were present to 
hear and discuss Mr. Sporn’s pro- 
posals. This meeting, sponsored by 
the Southeastern Electric Ex- 
change, was the second that Mr. 
Sporn has conducted. 

The first meeting was attended 
by representatives of electric com- 
panies from the northeastern, mid- 
dle Atlantic and north central 
states and was held in New York in 
the offices of the American Gas and 
Electric Service Corp., of which 
Mr. Sporn is executive vice presi- 
dent. 

In papers read before meetings 
of the Southeastern Electric Ex- 
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change and the Association of Edi- 
son Illuminating Companies in 
April of this year, Mr. Sporn pro- 
posed that the business managed 
electric utilities throughout the 
United States join in a cooperative 
effort to encourage manufacturers 
to engineer and develop packaged 
“heat pump” units that “could be 
manufactured on a production basis 
and sold at realistic prices” by 
placing substantial! orders. The con- 
ferences at New York and Birming- 
ham were held to discuss means to 
accomplish this. Mr. Sporn has de- 
veloped tentative specifications and 
hopes to be able to secure firm com- 
mitments for the purchase of 1000 
air conditioning and heating units 
and 10,000 water heating units. 


The specifications are expected to 
be used as a guide for the manufac- 
ture of heat pumps in quantity. The 
principle of the heat pump long has 
been known. The most familiar ap- 
plication to date of this principle 
has been in the field of refrigera- 
tion. When the equipment that is 
used to refrigerate is reversed to 


take heat from the outside ar 
pump it into a space to be heated 
it becomes a heat pump. So far 
there has been installed a limited 
number of commercial applications 
of the heat pump using standard 
refrigeration equipment. 

The specifications being devel 
oped contemplate an automatic, ele: 
tric motor driven unit for home 
andcommercial establishment: 
which will serve the double purpose 
of cooling and heating. 

It is also believed that the appli- 
cation of the principles of the heat 
pump to a unit designed for water 
heating will result in an even lower 
cost of electric water heating than 
at present. 

Mr. Sporn has found that a num 
ber of leading manufacturers are 
interested in the production of the 
equipment and, at the meetings a: 
ready held, many of the electric 
companies attending have expressed 
a willingness to join in the program 
and to purchase and install experi 
mental units when they have bee? 
produced. 
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| Condensing Pressures 
| for Air Conditioning 


Andrew P. Boehmer Develops Method of Analyzing 
Operating Costs of ‘Freon-12" Condensing Units 


NSTALLATION of a refrigeration 
ondensing unit involves the im- 
rtant problem of economical oper- 
tion. This is particularly true in 
ir conditioning, where refrigera- 
jon equipment may be sizable and 
perating costs of considerable im- 
yrtance. 


increase in water flow through the 
condenser reduces the condensing 
pressure, and the electric load on 
the compressor motor; conversely, 
a reduction in water flow results in 
increased motor load. 

This paper develops an analytical 
x approach to the operating cost 
Among the items that loom large problem for the purpose of deter- 
n the eyes of the operator are the mining the conditions of operation 
ost of electrical energy used by the that will result in the minimum 
ompressor motor and the cost of overall cost of both electrical energy 
upplying the condensing water. used by the compressor motor, and 
hese are inter-related in that—for the cost of the condensing water. 
ormal operating conditions—an Data on condensing units with re- 


\n increase in water flow through the condenser reduces the condensing 
pressure and the electric load on the compressor motor. The text ex- 
plains how to determine the conditions of operation that will result in 
the minimum overall cost of both electric energy and condensing water 
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ciprocating compressors ranging in 
size from 10 to 60 hp have been 
taken from published manufact- 
urers’ catalogs. 

The total operating cost (C,) is 
shown to be primarily the cost of 
electrical energy to the compressor 
motor (C,), and the cost of the con- 
densing water (C,.). Thus, C, C 

«8 


Cost of Electrical Energy to 
Compressor Motor 


The cost of the electrical energy 
to operate the compressor per unit 
of refrigerating effect is depend- 
ent upon the condensing pressure 
(P.), the evaporating or suction 
pressure (P.), and the electric rate 
FE) when compressor efficiency, 
motor efficiency, and superheat of 
the suction vapor are held constant. 

The ratio of condensing pressure 
to suction pressure, in lb per sq inch 
absolute, is important and is defined 
as 

P, 
Ps ven [1] 
P. 

Theoretically, the 
quired per ton of 
K.) equals 


energy re- 
refrigeration 


12,000 (hy — hg) 
K, ie 
3413 (he — hb) 





3.52 (hy. hs) 


(hs hy) 


kw per ton 


where h, = enthalpy of the refriger- 
ant liquid entering the expansion 
valve; hs=enthalpy of the suction 
vapor at the compressor; and h, = en- 
thalpy at condensing pressure and at 
same entropy as State 3. 
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PRESSURE RATIO 


Fig. 1—Flectrical energy required per 
ton of refrigeration for ideal cycle 


Fig. 1 shows the variation of elec- 
trical energy required per ton of 
refrigeration with various pressure 
ratios using “Freon-12” as the re- 
frigerant for the theoretically ideal 
cycle. Suction vapor was assumed 
to enter the compressor at a 10 F 
superheat above saturation at the 
suction pressure. 

A sample computation for a point 
on this curve follows: 








Assume t,-==40F P,.= 51.7 psia 
t- =90F P. = 114.3 psia 
Then 
114.3 
r= = 2.25 
51.7 
3.52 (90.45 — 84.19) 
K.= 


(84.19 — 28.70) 
= 0.397 kw per ton 


The electrical energy required at 
a pressure ratio is affected by the 
evaporating pressure and the con- 
densing pressure used to arrive at 
that ratio. This is indicated in 
Fig. 1 by marking each condensing 
temperature used in determining 
any value of pressure ratio. An 
average curve drawn through these 
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points has the following equation: 
K, = 0.665 vr’ — 0.56 kw per ton 


Values of electrical energy for a 
compressor motor determined from 
this expression obviously will be 
low for actual applications because 
the data used in establishing the 
curve were based on a theoretically 
ideal cycle. 

Study of manufacturers’ catalogs 
reveals that the actual electric en- 
ergy required (within the ranges 
herein considered) is approximate- 
ly 1.79 times that required theoreti- 
cally. The actual electrical energy 
required (K,) for a compressor is 
thus: 


K, = 1.79 (0.665r°“ — 0.56) 
K, = 1.197" “ — 1.00 kw per ton 


The electric cost for operation of 
the compressor is the energy re- 
quirement times the electric rate. 


C.= E (K,)= E(1.19r°*— 1.00) 
cents per hr per ton...[2] 


where E = electric rate in cents per 
kwhr, including demand 
charge. 


Heating, Piping & Air Conditioning, Septem) 


Cost of Condensing Wa e, : 


I 
The quantity of condongj } 
water required depends up n »,famet 
sum of the refrigerating of,.Bijst 
and the heat equivalent 
work of compressing the r- ‘rig,, 


ant vapor, neglecting heat tra). fire 
fer from the compressor ad +,.Bpn 
discharge line to the conde) se, 

For 1 ton of refrigeration. «Ber 
heat removed by the condensing 
water equals he 


Q.= 
12,000 + 3413e, (1.197°* — 
Btu per hr p 


where €» = motor efficiency as a 


decimal. - 

The actual electrical enery , 
quired to operate a compr: - 
greater than that theoretica|! 
quired by virtue of losses not 
in the compressor but in the ele 
tric motor as well. The « 
ser, however, does not remove thi 
heat equivalent of the loss of ele. P 


trical energy in the motor: thw:if ne 
the motor efficiency must be elir 
inated from the computatio: 
the heat removed by the co 

ser water. (This does not apply: 
hermetic units or other encas 
equipment.) Efficiencies of motor 
have been assumed as approxin= 
ately 85 per cent. The heat r 
moved in the condenser thus 
comes 


e=— 


12,000 + 3413 (0.85)(1.19,° * | 
Q. = 9080 + 34507" Btu per hl 
per to 
The condensing water require. 
in cubic feet per hour per to: 
refrigeration is 


9080 + 34507" 
M = —— eu ft pert 

62.4 (ta—t) per t | 

where t, = water temperature ente! 
ing the condenser, F; and t, — wats 
temperature leaving the condenser, ! 
The refrigerant condensing ‘ 
por temperature (t,) has been %& 
sumed to be 5 F higher than th 
temperature of the water discharr 
ing from the condenser. While th 
is an arbitrafily chosen value, " 
checks reasonably well with mar 
facturers’ published data. By su! 
stituting for ¢,, the condensil 
water required may be expresse 





9080 + 34507°* 

M= cu it pe 
62.4(t. —5 —4t,) hr per to! 

To make possible the mat/ema’ 
ical differentiation of the abov 
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} 
@ im. 








xpression it is necessary to estab- 
sh t. as a function of the pressure 
tio. This is accomplished by first 
stablishing the relation of t, with 


‘rrom Fig. 2, which is plotted 
bom standard “Freon-12” tables, 
ne may determine an empirical re- 
tion which exists between the con- 
ensing temperatures and condens- 
ng pressures within the limits 
hown. This may be written 

ft. = 116 (P.)°™ — 233 

By substituting from Equation 1 

P, = rP, 
nd introducing the water charge 
W), the cost of water per ton of 
ofrigeration equals 

W (9080 + 3450r°*) 


Cv = 
62.4[116 (rP,)° ™ — 238 — t.] 
W (146 + 55.67") 


** = Tie (rP.)*™* — (238 + th) 
cents per ton per hr... .[3] 
here W = water cost in cents per 
ubic foot. 


The equation for the total oper- 
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IT IS POSSIBLE to determine the operating conditions of refrigeration con- 
densing units of from 10 to 60 hp to give maximum operating economy 
by selecting condensing conditions of the unit which will result in the 
minimum total cost of electricity for the compressor motor and water for 
condensing. The condensing pressure for air conditioning installations 


may be established when the electric 


rate, water cost, and the tempera- 


ture of the water supply to the condenser are known. The condensing 
water discharge temperature is the best criterion of economical operation, 
as this temperature is relatively independent of the operation of the 
condenser. Maximum economy of operation is maintained with varying 


condenser water supply temperatures 


if the quantity of water is varied 


to maintain a constant temperature difference through the condenser. .. . 
The author is assistant professor of M.E. at the University of Rochester. 


ating cost, including the cost of 
electrical energy and the cost of the 
condensing water, may now be writ- 
ten as a function of the pressure 
ratio and a number of independent 
variables. 


C,. = E(1.197° * — 1.00) 
W (146 + 55.6r° *) 


116 (rP,)°™ —(t, + 238) 
ea AER tal cy [4] 


This equation may be used to 





Fig. 2 — Pressure- 
temperature rela- 
tionship of “Freon- 
12” 


3650(P.)°* 


(rP.)°™ 
0.671L = - 


estimate the cost of operation of 
any “Freon-12” unit within the 
scope of this paper if all of the 
variables have been established. 
Computations of actual costs are 
simplified by substituting ¢. for its 
equivalent. 


C; E(1.197r°" 
W (146 + 55.6r°") 


t.—5—t, 


1.00) 





Computations of total costs of 
operation throughout the follow- 
ing analysis are made with the aid 
of Equation 5. 


Economic Condensing Pressure 


Equation 4 was established in 
terms of the pressure ratio to make 
it possible to take the partial de- 
rivative of the total cost with re- 
spect to that variable. By setting 
the first derivative equal to zero, 
a value of pressure ratio may be 
determined for which the total cost 
is a minimum for any specific con- 
ditions of water cost, electric rate, 
suction pressure, and condensing 
inlet water temperature. 

Setting (dC,/dr)=—0 and letting 
L = (E/W) the expression be- 
comes 


-1680(rP.)°™ + 26.3(t, + 238) 








final form ¢ 
(6380 P,°*) 
(P. )° ane 


[116(rP.)°" —(288 + t)]" 


By substituting P. 


for rP, the 
»f the equation becomes 


~~ an GOED (,)*™ + 66 (2, + 258) 


—_ ee 





L=- 


Ho 120 
condensing 


CONDENSING TEMP IN °F 
Heating, Piping & Air Conditioning, September 1946 


(116(P.)°™ — (t, + 238)]’ 


By a substitution of values for 
the pressure ratio in terms of the 


pressure, it becomes 


wi 
i 














possible to compute the minimum 
value of L for any conditions of 
P., P,, and t,. Fig. 3 was plotted as 
a solution of this equation. By 
making use of this family of curves, 
the selection of an economical con- 
densing pressure for any particular 
value of L, at the evaporating 
temperature shown, is a_ simple 
matter. 

The data in Fig. 3 for establish- 
ing condensing pressures were 
based on discharge water tempera- 
tures assuming commercial scale 
factors when selecting - condenser 
surface—that is, by assuming heat 
transfer based on slightly scaled 
tubes, and with sufficient condenser 
surface to reduce condensing tem- 
peratures to within 5 F of the tem- 
perature of the water leaving the 
condenser. It will be shown later 
that even though the condition of 
the condenser is not known, the 
most economical condition of opera- 
tion may be determined by use of 
the discharge water temperature 
rather than the condensing pres- 
sure. 

The latter, however, may be con- 
sidered as a criterion for most 
installations of standard manufac- 
turers’ equipment in the sizes con- 
sidered. 


Example of Use of Economic 
Condensing Pressures 


To demonstrate use of Fig. 3 and 
to show the effect of variation of 
cost due to improper selection of 
condensing pressure, a sample prob- 
lem is considered. 

Assume that a 10 ton “Freon” 
refrigeration unit operating at air 
conditioning back pressure is in a 
locality where the electric cost is 
1.5 cents per kwhr and the water 
cost is 50 cents per 1000 cu ft. 
Water inlet to the condensing unit 
is assumed to be 75 F. Under these 
conditions, 


50 
—— = 0.05 cents per cu ft 
1000 
1.5 
L=——= 30 
0.05 


From Fig. 3, the correct operat- 
ing head pressure is found to be 
139 psia, or 124 psig. The pressure 
P, at air conditioning coil evaporat- 
ing temperatures is approximately 





51.7 psia. Then, 
P. 139 

r= = —— = 2.69 
P, G7 


80 


CONDENSING PRESSURE IN PSi CAUCE 
140 


WATER COST IN CENTS PER CU FT 





us 125 135 





45 155 165 


CONDENSING PRESSURE IN PSI ABS 


Fig. 3—Economic condensing pressures for “Freon-12” condensing 
units operating at air conditioning evaporating temperatures 


The actual minimum cost of oper- 
ation may be determined by using 
Equation 5: 

Cr= 1.5 [1.19 (2.69)°* —1] 


0.05 [146 + 55.6(2.69)°*] 





(104 — 5 — 75) 
C, = 1.87 + 0.49 = 1.86 cents per 
hr per ton 


This gives an operating cost of 
18.6 cents per hr for 10 tons of 
refrigeration under the conditions 
assumed. The division of cost 
shows 13.7 cents for electrical 
energy and 4.9 cents for condensing 
water. 


Selection of Other Than Most 
Economical Condensing 
Pressure 


To determine the effect on total 
cost if a lower than economic head 
pressure is maintained, an assump- 
tion will be made of a head pres- 
sure of 132 psi instead of 139. The 
pressure ratio under these condi- 
tions is 


132 
r — ——=— 2.55 
51.7 


and the cost of operation becomes 


C;. = 1.30 + 0.58 = 1.88 cents per 
hr per ton 

Comparison of operating cost: 
will be on a per ton basis as this 
will more readily cover the gener: 
case, and will make comparison 
easier with actual published dats 
for units of various sizes. The cost 
per ton of operating with a 12 psia 
head pressure is 1.3 cents for elec- 
tricity, and 0.58 cents for water 
Increasing the quantity of water 
through the condenser causes a de 
crease in cost of the electrical 
energy, but the reduced cost of 
electricity is more than offset by a! 
increase in the cost of supplying 
the condensing water. 

An increase in condensing pre 
sure brought about by a reductio 
in condensing water supplied belov 
that necessary to maintain 2 col 
densing pressure of 139 psi als 
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ows an increase in the cost of 
eration. To illustrate this, condi- 
ions will be assumed in which 
sndensing water is reduced until 
ihe head pressure on the unit is 151 
sia. Under these conditions, 


151 
r=—= 2.92 
51.7 


C, = 1.49 + 0.40 = 1.89 cents per 
hr per ton 


Use of insufficient water shows 
»n increase in total cost above the 
inimum, due to the greater in- 
rease in electrical energy cost than 
he reduction in condensing water 
ost in operating under these con- 
Hitions. 

In an investigation of the varia- 
ion in cost over a large range of 
ondensing pressures with 75 F 
inlet water to the condenser, Fig. 4 
ras plotted. This figure shows that 
he cost of electrical energy in- 
reases as a straight line function 
f the head pressure while the con- 
jensing water cost decreases as the 
water is reduced. The total cost, 
being a sum of the two, starts at 
a high value, flattens out at the 

inimum, and reverses itself after 
passing the most economical head 
pressure. 

Inasmuch as the total cost curve 
becomes almost horizontal at the 
minimum cost of operation, the 
selection of the economic head pres- 
sure is not particularly critical, al- 
though a major variation from the 
most economical pressure will show 
an appreciable increase in cost. 
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Fig. 4—Theoretical cost of operating con- 
densing unit at various condensing pressures 


Fig. 3 may be used in selecting 
operating conditions for units oper- 
ating at evaporating temperatures 
above approximately 20 F. Lower 
evaporating temperatures usually 
require lower values of condensing 
pressures than those selected with 
the aid of Fig. 3. 


[A second article by Professor 
Boehmer will analyze manufacturers’ 
catalog data for economic condensing 
conditions, and will discuss selection 
based on temperature difference 
through the condenser, variation in 
operating cost with varying condenser 
operation, and effect on economic head 
pressures of varying inlet water tem- 
perature to condenser.] 


No Stockpiling of Building Materials 


No stockpiling of building ma- 
terials in anticipation of future con- 
struction is permitted by the Civil- 


7 ian Production Administration. 


Stockpiling of certain materials 
and equipment has been permitted 
under priorities regulation 32 (the 
inventory control regulation) to en- 
courage an orderly transition from 
war production to the production of 
civilian goods. In view of the tre- 
mendous demand for building ma- 
terials in the present intensive 
drive for new housing, CPA wants 


to make it clear that this provision 
of the regulation does not and was 
never intended to permit the stock- 
piling of building materials for con- 
struction purposes. 

Two changes in the regulation 
were also announced. Due to expira- 
tion of the requisitioning act, which 
provided for the requisition of ma- 
terials for defense purposes, refer- 
ence to it has been deleted and the 
regulation now states that disposal 
of unneeded materials acquired or 
made for use and not for sale or 
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resale is subject to the special sales 
provisions of priorities regulation 
13. Special sales are sales of materi- 
als or components acquired or man- 
ufactured for use and not for re- 
sale in their present form. 

Because of the current shortage 
of electrical wiring devices needed 
in the housing program, these items 
have been added to Table 1 of the 
regulation, thereby imposing a 45 
day inventory limitation or a prac- 
ticable minimum working inven- 
tory, whichever is less. 
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EB nciveens occasionally are re- 
quired to compute the added weight 
that will be necessary to prevent a 
buried tank from floating up out of 
its “grave” in case the tank is emp- 
ty and in case the ground water 
level rises around it. 

If the tank is submerged in the 
water soaked earth, one might as- 
sume that it has displaced water 
equivalent to its volume. Imagine 
a tank of approximately 8000 gal 
capacity. Such a tank could be about 
7 ft in diameter and 28 ft long. 
The metal would weigh around 12,- 
000 Ib. The surface area of the cyl- 
inder, ignoring the heads, would be 
about 616 sq ft. The area at the 
meridian would be 7 28, or 196 
sq ft. One might assume that the 
effective lifting area of a horizon- 
tal cylinder is the area at the me- 
ridian. 

If the tank contains 8000 gallons 
of water, it would weigh about 8000 

8.3 or 66,400 lb and if full of fuel 
oil or water, the tank assuredly 
would stay in place even if entirely 
submerged below ground water 
level. 

If the tank is buried, with 3 ft 
of earth above its top, if it is emp- 
ty, and if there is such a flood that 
ground water stands a foot deep 
above the surface of the ground, 
the conundrum is to compute how 
much added weight shall be at- 
tached to the tank to prevent its 
rising. 

At first thought, one engineer 
suggested that the displaced water 
outside the tank all would be put- 
ting its shoulder under the tank to 
heave it loose—in other words, 66,- 
400 lb less the weight of the tank, 
12,000 1b or 54,400 |b effective 
weight when submerged, would 
have to be attached to the tank to 
hold it down. 

Another engineer suggested that 
the pressure of the water outside 
the tank has a bearing on the situa- 
tion. The water under the bottom 
of the tank is under a head of 11 
ft. 


82 


Preventing Buried} 
Tanks from Floating} 


A column of water 11 ft high 
weighs 62.35 « 11 =— 685 Ib and 
could push up against the bottom 
of the tank (if the bottom were 
flat) at the rate of 685 lb per sq 
ft. The water at the top of the 
tank is 4 ft high, and could push 
downward against a similar surface 
at the rate of 249 lb per sq ft. The 
water at the sides of the tank at its 
meridian is 3+14+3% or 7% ft 
deep and is pushing inward at 
about 7.5 « 62.35 or 467 lb per sq 
ft, but is not doing any particular 
work in the way of shouldering the 
tank up out of the ground. 

The water pushing upward at 45 
deg points, below the meridian of 
the tank, evidently is partly neu- 
tralized by the water pushing down- 
ward at similar angles against the 
upper hemisphere of the tank. 

Another consideration, not exact- 
ly subject to definite computation, 
is that when a tank is buried in 
the ground, even though the ground 
may be saturated with water, the 
tank is not going to be shouldered 
out without lifting along with it- 
self a very much greater volume of 
earth than that which lies directly 
above the area described by the 
length and width of the tank. 

In other words, it is likely that 
the earth would have to be upheaved 
over a distance about double the 
width of the tank. Again, if the 
earth is saturated with water, the 
effective holding-down influence of 


any added weight may be exp oct 
to be the difference betwee) tip 
weight in air and the weight whe 
under water. Thus a cubic { 
concrete in air may weigh |! 
but under water will weig! 
about 68 Ib. 

We have had many arg 
and considerable amusement! 
this little problem. It seems | 
one that may interest some of 
mathematically minded friend: 

Our tentative solution is that t} 
empty tank weighs in water 10.5) 
lb. The water displaced by the tani 
weighs 67,000 Ib. The differe: 
56,500 lb. The concrete pad w: 
under water, 68 lb per cu ft. 5¢ 
500 /68 830 cu ft. Then & 
indicates a pad of concrete 28 f 
long, 30 ft wide and 1 ft thick, 
28 ft long, 15 ft wide and 2 ¢ 
thick for a tank 7 ft in diame 
and 28 ft long. This bulk of con- 
crete seems rather startling. 


There is little doubt in my mir 
but that the empty tank with this 
much concrete fastened to it wo 
sink to the bottom if dropped int 
Lake Michigan. 


The speculations also lead « 
give some serious consideration t 
placing large oil tanks entire 
above ground, even though th: 
may have to be surrounded wit 
fireproof enclosures and dikes t 
limit the oil flow in case they s! 
leak. 





IN THIS regular feature, in- 
formal comment on heating, 
piping. and air conditioning 
matters is given by Samuel R. 
Lewis, consulting mechanical 
engineer, a member of HPAC’s 
board of consulting and con- 
tributing editors. This month he 
gives some practical pointers 
on computing the added weight 
required to prevent a buried 
tank—such as a fuel oil tank— 
from floating when it is empty. 
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\IPING FLEXIBILITY 





By M. J. Fish, Advisory Engineer, 
Combustion Engineering Co., Inc. 


ly 1910, Dr. A. Bantlin, of Stutt- 
yart, published the results of tests 
on short radius, double offset pipe 
bends similar to that of Fig. 1. 
These experiments were made on 
seamless steel tubing and on cast 
iron bends. The results with seam- 
less steel tubing showed deflections 
as much as five times those which 
could be accounted for by the ordi- 
nary formula for bending of curved 
solid bars. The tests on the cast 
iron bends did not show such dis- 
erepancies. Bantlin ascribed the 
discrepancy between the observed 
and the calculated displacements in 
the steel tubes to wrinkles and cor- 
rugations in the pipe wall during 
the process of bending. 

Shortly thereafter, Dr. Th. v. 
Karman developed formulas by the 
method of minimum energy which 
explained the discrepancy by the 
flattening of the circular pipe sec- 
tion, which takes an oval form 
when loaded. This flattening is due 
to bending while the pipe is sub- 
jected to expansion forces and not 
to the process of manufacture. Von 
Karman’s equation was found inde- 
pendently by Hovgaard, who veri- 
fied it by tests made on full size spe- 
cimens at the Massachusetts Insti- 
tute of Technology. These two in- 


# vestigators accounted for the flat- 


tening effect at the arcs by the 
introduction of a “Flexibility Fac- 
tor.” 


Tangent Lines for Arcs 


In the method described in this 
article, tangent lines are substi- 


tuted for the arcs. This gives suf- 
ficient accuracy in view of the vari- 
ous uncertainties present in the 
problem. Since the introduction of 
the flexibility factor at the arcs 
lowers the factor of safety of the 
pipe line and since the influence of 
the arcs is small, if the ratio of the 
straight lengths of pipe to the arcs 
is large, the factor has been 
neglected in the following work. 
The pipe line will be considered to 
lie wholly in one plane with its ends 
fully restrained and subjected to a 
uniform temperature change. As 
such, it constitutes a statically in- 
determinate system. When a pipe 
line is restrained from moving, the 
stresses and end reactions are in- 


Fig. 1—Tests on short radius, double 
offset bends made in 1910 showed de- 
flections as much as five times those 
which could be accounted for by the 
ordinary formula for bending of 
curved solid bars. The discrepancy 


was explained by the flattening of 
the circular 
takes 


which 


pipe section, 
loaded 


an oval form when 
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creased. Therefore, the assumption 
of full restraint is on the safe side. 


To review some elementary facts 
before analyzing the actual prob- 
lem, consider a beam restrained at 
the ends and uniformly loaded, as 
in Fig. 2a. The elastic line or curve 
of the neutral surface after bend- 
ing will have the two points of in- 
flection at a distance of 0.211L from 
the ends. The bending moment dia- 
gram of the beam, Fig. 2b, shows 
that the value of the bending mo- 
ment at the points of inflection is 
zero. It should be noticed that due 
to the restraint at the ends, the 
total change in the angle of flexure 
(the angle @ made by a tangent to 
the elastic curve with the horizon- 


tal) over the length of the beam is 
zero. 


Fundamental Beam Theory 
Equation 


The fundamental equation of the 
beam theory is: 


ds M 

eS kee ccc cccucces 1 

dl El m 
where di = an elementary length of 


the neutral surface of the beam: 
dé = the change in slope of the tan- 
gent to the neutral surface in the 
length dl; M = the beam’s bending 
moment, which is usually a function of 
x only; E = the modulus of elasticity 
of the material; and J] = the moment 
of inertia of the cross section of the 
beam. 
Integrating Equation 1: 
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where @, = the angle of flexure at the 
right end of the ; and @ =the 
angle of flexure at the left end of the 


The value of J will be taken as 
constant but E varies with the tem- 
perature according to the formula 
which is given for mild steel in 
Fig. 3. However, once the tempera- 
ture ¢ in degrees Fahrenheit is 
given, E is constant and will be 
taken so in the analysis. Equation 
2 can be written as: 

1 L 
a — & = Mdl 
El J, 


It is seen that the expression 


L 
fi Mal 


is the area of the moment dia- 
gram and it follows that the dif- 
ference in slope between two points 
on a beam of uniform section is the 
area of the moment diagram be- 
tween these points divided by EI. 
Therefore, it follows that the mo- 
ment area is a direct measure of 
the angle of flexure along the beam. 


Assumptions in Analyzing Piping 


In the analysis of a pipe line, the 
following assumptions are made: 
The cross section of the tubes is 
circular and uniform; local stresses 
due to fabrication have been re- 
lieved; the dead weight of the 
members is neglected; the influence 
of the longitudinal forces (direct 
tension or compression) is neglect- 
ed; the energy due to direct shear 
is negligible; the bending moment 
at any point of the members is not 
affected. by the deflection of the 








Fig. 2a (above)—Beam restrained at the ends and uniformly loaded 
... Fig. 2b (below)—Bending moment diagram for the beam of Fig. 2a 


members; and the material obeys 
Hooke’s law. 

Now, consider the symmetrical 
pipe line in Fig. 4, consisting of 
the two equal vertical legs, L,, and 
the horizontal leg, L,. The ares 
have been replaced by ideal corners 
in order to simplify the demonstra- 
tion. Let the ends A and B of the 
system move along parallel re- 
strained paths under the action of 
the forces P. This means that the 
ends A and B will undergo the mo- 
tion of translation but are re- 
strained from rotation. The mem- 
bers of the system will flex as 
shown by the dotted line in Fig. 4. 
Since there is no rotation of the 
ends, the sum of all the angles of 


Fig. 3—The modulus of elasticity varies with the temperature 


RELATION OF MODULUS OF ELASTICITY TO TEMPERATURE 


t-3 
MODIFIED SUTHERLANO'S FORMULA FOR MILO STEEL,E= 29.5x o [i-(33)| 
(TRANS. AS.M.E. 1928, FSP-50-32 
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flexure (positive and negative 
must equal zero. Therefore, it fo. 
lows from Equation 3 that the sum 
of the moment areas is also zer 
This latter condition is true on) 
when the moment area diagrams 
are taken about an axis parallel t 
the direction of translation of the 
restrained ends and through the 
centroid of the system. The mo- 
ment at any arbitrary point of 
member is equal to the force | 
times the lever arm h, where the 
latter is the perpendicular distanc: 
from the above mentioned axis 
through the centroid to the arbi- 
trary point. Therefore, it follows 
that the moment is zero where the 
gravity axis intercepts the men- 
bers of the system and since it i: 
well known that where the momen! 
is zero there is a point of inflectio 
of the elastic line, then the points 
of inflection are determined by th 
intersection of the members wit) 
the gravity axis. 

The flanges in the pipe line 
should be placed as near as possible 
to the points of inflection in order 
to prevent excessive bending on the 
bolts with consequent leaking at th 
gaskets. 


Proof of Foregoing Statements 


To prove and illustrate the fore 
going statements, draw, in Fig. 4 
a line parallel to AB and at a dis 
tance x from member L,. Taking 
moments about this line, the me 
ment in L, equals Px and is denoted 
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Fig. 4—Symmetrical pipe line consisting of 
two equal vertical legs and a horizontal leg 


by M,; the moment in x equals Pz; 
and the moment in L,—zx equals 
P(L,— x) and is denoted by M,,. 

Since the total change in the 
angle of flexure in the members 
equals the moment area divided by 
EI, then: 





Pel, 
MO. = 
El 
Pxz* P22’ 
2 2 Aé, = 2 —_—=a 
2EI El 


2: Ma,-0= — 2| 
2EI 


where 4¢, with the subscript, is the 
change in the angle of flexure of the 
— denoted by the subscript let- 
ter, an 


AO., + 246, — 246. =0 ..[4] 


Substituting the values above, 
Equation 4 now reads: 


Pxri, Pz’ P(L:—=2=)' 
— + ——__—_—_— 0 


Sieh thes [5] 
EI &I El 
Expanding Equation 5: 
P 
= (xl, + 2* — L,’ + 2x — x*} = 0 
Therefore 

mise [6] 
“<7 a sa assssaneins 


The right hand side of Equation 
6 is the expression of the center of 
gravity of the pipe line. This proves 
the statement that for zero mo- 
ment area, the moment area dia- 
grams must be taken about an axis 
parallel to the direction of transla- 
tion and through the center of 


P(L; — a P(L,—=2)’ 


gravity. If the ares are replaced by 
tangents instead of ideal corners, 
the effect is to change the position 
of the center of gravity of the sys- 
tem and the numerical values of the 
bending moments but the method 
of procedure will be the same. 

Having determined the points of 
inflection of the system, the inter- 
nal potential energy of bending is 
to be equated to the external work 
producing the bending. 
From the theory of elas- 
ticity, it is well known 
that the internal work of 
bending is: 


- 
wW=— MP evectosebes [8] 
2EI 


where h is the variable lever arm of 
the bending moment and di is an ele- 
mentary length of the member. 

Referring to Fig. 6, in the in- 
tegration of Equation 8: 

















Fig. 5—With an asymmetric 
piping system, the solution con- 
sists of the evaluation of the 





component forces P, and P, 
uL 
-. Hl \; PHL 
w=— —)a=- —-- " 
2E! L 6EI 
for a triangle. 
PHL 
W= , for a rectangle. 
2EI 
W = — (H.’ + H.Ha+ Ha’), for a 
6EI 
GROMER cc cnedcccccccecccscces [9] 


In Fig. 4, denote the value of z 
as found by Equation 6 by H, and 
L,—x by H,. Then, from Equa- 
tions 8 and 9: 





i HvH, HH, 
W= | we + 2 +2 
2EI 3 8 
Pa 
Sir ph eewiesccesscccceee [10] 
2 


where P is the external force and 4, 
the change in distance between A and 
B due to force P. 


Therefore: 
AE] 





If the method of least work or 
minimum energy is applied to 
Equation 10, then from: 


THERE ARE numerous methods of analyzing the flexibility of piping 
systems and a great amount of material on this important subject has 
been published. In the June HPAC, Sabin Crocker and Arthur McCutchan 
reviewed the various methods, and suggested that the advocates of the 
different schemes each briefly outline the merits of his method and show 
the solution of two problems; in this way, the reader can judge for 
himself the suitability of the different calculation procedures in his own 
piping work. ... S. W. Spielvogel followed this suggestion in July. ex- 
plaining the essentials of the elastic center method and solving the two 
problems presented by Messrs. Crocker and McCutchan by means of it. 
This month, Mr. Fish writes on the graphical method. Others will follow. 
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developing Equations 9 of the text 


Fig. 8—Z bend with welding elbows, used as illustrative example 


Fig. 9—Diagram used for solving example illustrated in Fig. 8 


Fig. 7—Thermal expansion of steel pi 


(from 70 F) in inches per 


100 ft (formula from Smithsonian Physical Tables, 7th rev. ed., p. 218) 
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a 7 2 2 
Wo-— Le’? + — 2” + — (L. — 2)’ 
2E1 | 3 3 


it follows that: 





w FPF 
Oe + 2x*— 2 (L:— z)"J =0 
dr 2E!1 i 
and: 
L? 
ing, Oh 


which checks the value in Equa- 
tion 6. 

In the more general case of the 
asymmetric system, the solution 


consists of the evaluation 
of the component forces 
P, and P, at the centroid O. 
(Fig. 5.) The simulta- 
neous equations are: 


AP, — CP, = ElAx 
—CP, + BP, = ElAy siacneee 
where A is the denominator of the 
right side of Equation 11 with the 
axis in the X-direction through the 
centroid; B is the denominator of the 
right side of Equativn 11 with the 
axis in the Y-direction through the 
centroid; and C is the sum of the re- 
spective products of the component 


lengths of the pipe multiplied by the 
horizontal and vertical distances of 
their centers from the centroid, with 
the proper algebraic signs. 


Illustrative Example 


Consider the pipe line of Fig. 8 
which is fixed at the ends, with the 
dimensions and data as given. Since 
the arcs are small in comparison to 
the straight lengths of the pipe, 
tangents are not used and the origi- 
nal pipe line is replaced by acfi of 
Fig. 9. Locate the centers of ac, 
cf, and fi at h, d, and g, respective- 


Fig. 10—Diagram used for solving example illustrated in Fig. 8 





Fig. 11—Diagram used for solving 


example illustrated in Fig. 8 
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ly. Then find the center of gravity 
of the pipe line by taking moments 
about ae and a line through a which 
is perpendicular to ac, as follows: 
Moments about ac 

acX O=2 615X O= 0 


ef X165= 330 X 165= 54,450 
fi X 330= 715 X 330 = 235,950 


1560 290,400 
Moments about perpendicular line 
through a 


ae X 257.5= 515 X 257.5 = 132,613 
ef X515 = 330X515 = 169,950 
fi X872.5= 715 X 872.5 = 623,838 


1560 926,401 


290,400 926,401 
——=186in. ———= 594in. 


1560 1560 
This locates point O, the centroid, 
such that on =186 in. and op = 
594 in. 

In order to determine coefficient 
A, draw the horizontal axis through 
O (Fig. 9). The moment area dia- 
gram consists of the two rectangles 
ap’k’c, ff’j’i, and the three triangles 
ck’k, ff’k, oj’j. Therefore, the 
value of the denominator of the 
right side of Equation 11 can be 
found as follows: 











COMPRESSOR CEILINGS 
INCREASED 

Increases in reseller’s ceilings 
for compressors and condensing 
units 5 hp or less in capacity and 
repair and service parts therefor, 
warm air furnaces, floor and wall 
furnaces, cast iron radiation and 
accessories, specified tanks and ves- 
sels, brass plumbing fixture supply 
fittings and trimmings and waste 
fittings and trimmings, were an- 
nounced August 23 by the Office of 
Price Administration to comply 
with the new price control law’s 
requirement on distributor mar- 
gins. ° 

As a result, it is estimated that 
consumers will pay from 1 to 3 per 
cent more for compressor and con- 
densing units and warm air fur- 
naces; 1.5 per cent more for the 
brass plumbing fixture supply fit- 
tings and tanks and vessels and 
about 1 per cent more for cast iron 
radiation. 

The series of orders is similar to 
several others already issued by 
OPA on other building materials 
where resellers had been given dol- 
lar-and-cent increases on increased 
costs resulting to them from in- 
creases granted their suppliers af- 
ter April 1. 
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Rectangle ap’k’c = (186)* X 515 = 17,816,940 








(186)°* 
Triangle ck”"k =———— X 186 = 2,144,951 
3 
(144)? 
Triangle ff"k = X 144 = 995,327 
Rectangle ff’j’i — (144)* X 715 = 14,826,240 
(144)? 
Triangle ij” = X 144 = 995,327 


A = 36,778,785 


To determine the coefficient B, draw the vertical axis through 0 
(Fig. 10). The moment area diagram consists of the trapezoid ar’r’’:. 
the rectangle ff’r’’c, and the two triangles ff”s, ii”’s. Therefore, the 
value of the denominator of the right side of equation 11 can be found 
as follows: 


[(594)* + 594 X 79 + (79)*] 











Trapezoid ar’r”c = X 515 = 69,697,180 
8 
Rectangle ff’r’’e = (79)* X 330 = 2,059,530 
(79)°* 
Triangle ff”’s = x 79 = 164,346 
3 
(636) * 
Triangle ii”s = X 636 = 85,753,152 
3 


B = 157,674,208 


In Fig. 11, if the point a is considered fixed and the end i allowed t 
expand freely, it must be displaced to the left and down in order to bring 
it back to its original position. Assume these directions to be positiv: 
Fig. 11. The coefficient C is found below: 


Member ac = 515 X 186 X 336.5 = 32,233,335 
Member ef = 330 X 79 X 21 = 547,470 
Member fi = 715 X (— 278.5) K (— 144) = 28,674,360 


C = 61,455,165 
The simultaneous Equations 12 


36,778,785 P. — 61,455,165 P, = 36,903,600,000 
— 61,455,165 P. + 157,674,208 P,; = 9,914,400,000 


have as their solution P, = 3178 lb and P, = 1301 |b. 

In actual practice, the pipe line does not have to be redrawn when finding 
the coefficients A, B, and C. It has been done in the above demonstratior 
for the sake of clarity. 


The bending moments are: 


3178 X 144 — 1301 X 636 = — 369,804 Ib-in. at i 
3178 X 144 + 1301 X 79 = 560,411 lb-in. at f 
— 3178 X 186 + 1301 X 79 = — 488,329 lb-in. at c 
— 3178 X 186 + 1301 X 594 = 181,686 Ib-in. at a 


The maximum fiber stress at 
point f is: 


560,411 * (10.75/2) 
244.8 


= 12,300 psi. 
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“FOREIGN AFFAIRS” 





Cyril Tasker Reviews 
Proposed New Heating 


and Ventilating Standards 






New British Report Suggests 


Background, Top-Up Heating 


Any readers of this magazine 
who spent one or more recent win- 
ters in the British Isles will—on 
the slightest provocation—g i ve 
their unrestrained opinion of heat- 
ing there. After 16 years on the 
American continent, the author 
needs little persuasion to agree. 

Improved standards of warmth 
for homes in Britain recommended 
in the recent report of the heating 
and ventilation (reconstruction) 
committee of the Building Research 
Board for the Ministry of Works 
are still below those used in most 
parts of the American continent. 
They are, however, a distinct im- 
provement over conditions found in 
most pre-war British homes. 

The report is one of a series of 
Postwar Building Studies. The ob- 
jectives of the committee (which 


included several prominent mem- 
bers of the Institution of Heating 
and Ventilating Engineers among 
its members) were to review exist- 
ing scientific information and prac- 
tice in England and abroad, and 
to make recommendations for post- 
war building practice and future 
research. A subcommittee, appoint- 
ed to investigate the desirability of 
developing district heating schemes 
in Britain, has not yet reported. 
Though the factors in heating 
that intimately affect the house- 
holder were given full considera- 
tion, certain broader considerations 
involving the wisest use of the na- 
tional coal resources had to be tak- 
en into account. The report, avail- 
able through the British Informa- 
tion Services, Rockefeller Center, 
New York City, is well worth study- 
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ing by those interested in future 
developments in heating. The ur- 
gent need for improvement in 
Great Britain, together with the 
importance of using coal resources 
wisely, may provide a stimulus for 
the development of efficient equip- 
ment for low cost housing which 
wili merit our keeping closely in 
touch with progress abroad. 


“Brightly Burning Fire” 


In Great Britain, as in America, 
the yearly cost of fuel for heating, 
for cooking, and for domestic hot 
water has become of increasing 
interest. Increased fuel costs have 
turned attention to its more effi 
cient use. This in turn has awak 
ened interest in better construc- 
tion and efficient and economical 
methods of heating. 


RY 











Early in 1942, as a preliminary 
to the main study, the Ministry of 
Works, in cooperation with the gas 
and electrical industries, made an 
inquiry into the heating of dwell- 
ings occupied by lower income 
groups. The results of this inquiry, 
supported by numerous tables of 
statistics, form part of the report 
here under review. Though this is 
not the place to discuss the results, 
it may be stated that they had a 
distinct influence on the findings of 
the main committee. 


For example, the survey showed 
that the brightly burning fire in 
the livingroom fireplace is still the 
focal point for the ordinary social 
activities of the average English 
family; yet it showed that many 
housewives would like some 
scheme of central heating even if 
it did not include an open fire. The 
analysis of the replies to inquiries 
about central heating showed that 
it was liked less in the colder re- 
gions of the country than in the 
warmer regions. The personal ex- 
perience of the author and his 
family bears out the fact that the 
psychological comfort derived 
from a fire is more appreciated in 
the colder and less sunny parts 
of the country. The inquiry also 
showed that there was a big de- 
mand for the warming of upstairs 
rooms and for easy means of heat- 
ing water. 

Statistics on the annual domestic 
fuel consumption per person and 
per house in Great Britain, the 
United States, and Germany (all 
for prewar years) showed some in- 
teresting if surprising figures, 
which are given in Table 1. 

Persons with experience of both 
America and Great Britain will 





ALTHOUGH PRIMARILY devoted 
to the heating and ventilation of 
dwellings, the recent report of the 
heating and ventilation committee 
of the Building Research Board for 
the Ministry of Works considers 
comfort standards in general and 
discusses methods of more or less 
interest in connection with all 
types of buildings. Mr. Tasker is 
director of research of the Ameri- 
can Society of Heating and Ven- 
tilating Engineers, and is well- 
posted on current British practice. 
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Sew Settee . Ff 


Table 1—Annual domestic ~g ge 


(1936 and 1938) 
(All figures are millions) 





Ger- 
Britain U.S.A. many 


Number of households. 12% 32 18 
PD ccassageat ou 46 129 66 
Btu per house ........ 149 171 88 
Btu per person ........ 40 43 24 





probably suggest at once that if 
the Btu consumption per person in 
the U.S.A. for domestic purposes 
is less than 8 per cent greater than 
it is in Great Britain, the efficiency 
of application in America must 
greatly exceed that in Great Brit- 
ain. 


Basic Requirements for 
Heating and Ventilation 


In framing their recommenda- 
tions the committee states that the 
comfort and health of the majority 
of persons were the major con- 
siderations and that neither com- 
fort nor health should be overem- 
phasized at the expense of the 
other. “Temperature in the home 
should be controllable and people 
should be instructed how to use 
and regulate the appliances pro- 
vided.” (The italics are the auth- 
or’s.) In line with the housing 
commission of the League of Na- 
tions health organization, which 
expressed the opinion that “harm 
may be done to the faculty of adap- 
tation of the human body by the 
tendency . . . for a continuous in- 
crease in and a too steady mainten- 
ance of the (full comfort) tempera- 
ture of dwellings,” the committee 
felt that it was possible “to have 
too much comfort.” 

The report recognizes the impor- 
tance of air movement, of tempera- 
ture gradient, of radiation, and of 
stuffiness in considering desirable 
warmth conditions in living rooms. 
Speaking of radiation, it is suggest- 
ed that ceiling heating should not 
be used as the sole source of heat 
in rooms much less than 12 ft high. 

Stuffiness may be experienced 
when the air temperature is much 
greater than the mean radiant tem- 
perature; conversely, when the air 
temperature is less than the mean 
radiant temperature a feeling of 
freshness is noticed. This may be 
due to the greater effect of varia- 
tions of air movement on the con- 
vection heat loss from the body 
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when the air temperature is loy 

Discussing heating by radia joy 
plus convection, the committee . u¢. 
gests that comfortable condit op; 
would be obtained with an air ‘om. 
perature of 63 to 67 F and a reap 
radiant (wall) temperature a oy 
8 deg higher (66 to 70 F.) These 
conditions give equivalent tempera. 
tures of 62 to 66 deg. (An eqi ine. 
lent temperature of 70 deg cvrre- 
sponds approximately to an ¢ fer. 
tive temperature of 66 deg.) 

When high temperature ravian: 
heating is being used (that is, opey 
coal or coke fires and gas or electri 
fires), the radiation into the room 
is not uniform. To obtain a com. 
fortably warm room with «smal! 
high temperature sources of radia. 
tion, the report recommends ai; 
temperatures of 58 to 62 F, wal! 
temperatures the same, and addi- 
tional (undirectional) radiation 
to about 40 Btu per sq ft per hr 
on the surface of the body. The 
equivalent temperatures under such 
conditions will be from 62 to 66 
deg. 


Background Heating 


Discussing heating by convectic: 
alone, the committee suggests that 
it is preferable, and gives a feeling 
of greater freshness to most people 
to use convection heating to bring 
the air and wall temperatures 
say 55 to 60 F (that is, backgrouwn 
heating, in which the whole roon 
is warmed to a temperature some- 
what lower than the comfortabk 
level) and to use a radiant source 
to “top-up” to the equivalent ten- 
peratures of 62 to 66 deg required 
for adequate warmth. 

This concept of background heat- 
ing and the use of sources of rm 
diant heat to “top-up” is receiving 
much attention in Great Britain 
and is certainly worthy of some 
attention for low cost housing it 
America. The first reaction may be 
that “it wouldn’t work” in America 
but are we so sure? There are mat! 
differences jn the construction 
British and American low co 
housing, but an impartial study 
might reveal possibilities of im 
proving conditions in that 50 pe 
cent of homes now heated by stoves 


Warmth Conditions in Bedroom: 


The British climate and the por 
ous wall construction of Britis 
houses prevalent before the w# 
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Table 2—Relative heat requirements 
for different occupancy periods 





—_—_ 


Total heat input 
required (as 
Daily percentage of 


period of that for con- 
upation tinuous heating 
hours over 24 hr) 
a 25-35 
8 RS Se 35-45 
Wiecobscresccececs 60-75 
ii cide ee bedeeseeasece 75-90 





made it more than likely that un- 
heated rooms, and clothing and fur- 
niture stored in them, would be 
damp in the winter. Many British 
bedrooms are unheated (as many 
GI’s remember only too well). The 
committee recommends facilities 
for obtaining an equivalent tem- 
perature of 50 to 55 deg during 
dressing and undressing and for 
preventing the room temperature 
dropping below 50 F during the 
night. To take care of illness there 
should be means of warming at 
least one bedroom to an equivalent 
temperature of 65 deg at low cost 
and with a minimum of labor and 
inconvenience. 

An equivalent temperature of 60 
deg is considered adequate for 
kitchens and temperatures of 50 to 
55 deg for halls, passages, and 
bathrooms. 


Ventilation Requirements 


Early in the report the commit- 
tee recommends that the living- 
room, the kitchen, and possibly one 
bedroom should be provided with a 


Ee oR 


—." 





flue suitable for solid fuel appli- 
ances and, therefore, of not less 
than 50 sq in. cross sectional area, 
and that other bedrooms be pro- 
vided with flues having a minimum 
cross sectional area of 30 sq in. 
Though such flues would not be 
required by central heating or elec- 
tric radiators, the committee feels 
that they will (provided they are 
kept open) insure the removal of 
vitiated air from the rooms. 

After studying all available evi- 
dence on the minimum amount of 
ventilation required for health, the 
committee adopted a figure of 600 
cfh (10 cfm) per person as the 
normal minimum requirement, and 
suggested that to avoid excessive 
heating costs it be not greatly ex- 
ceeded in winter. 

In a room with a normal chimney 
with any method of heating in op- 
eration, and provided the flue is 
not restricted, sufficient ventilation 
will usually be obtained to satisfy 
this requirement. 


Factors Affecting Amount 
of Heat Needed 


Climate and Degree Days 


The degree day used by British 
heating engineers is calculated to 
a base temperature of 60 F. Most 
of the southern part of England 
has an annual degree day total on 
this basis of 3500 - 4000 while in the 
north of England and most of Scot- 
land the total varies from 4500 to 
5500. 
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For the purpose of considering 
background heating to 50 F the 
report uses a base temperature of 
45 F and under such conditions the 
London district has only 600 degree 
days per year. At a base tempera- 
ture of 60 F, however, (and a cor- 
responding room temperature of 65 
F) the same area has 3750 degree 
days per year. Corresponding fig- 
ures for the north of England are 
about 750 and 4750. 

From weather data available in 
this country the degree days for 
various standards of background 
heating could readily be calculated. 
Calculations of this kind might well 
be a preliminary to any study of 
the possibility of using such schem- 
es in America. 


Intermittent Heating 


In discussing intermittent heat- 
ing, the committee states that the 
conditions of warmth assumed in 
the report may be reached in about 
1% to 2 hr in an ordinary room 
warmed daily from cold by radiant 
sources, the hourly heat input dur- 
ing this period being two to three 
times the hourly input required for 
maintenance of the steady state. 
These figures can only be approxi- 
mate for there are so many and 
varied factors that enter into in- 
termittent heating. 

The committee gave a table (re- 
produced here as Table 2) of ap- 
proximate relative heat require- 
ments for different periods of oc- 
cupancy expressed as percentages 
of the requirement for continuous 
heating over the 24 hr period. 

In rooms lined with wood panel- 
ing, plywood, fiberboards, etc., a 
comfortable condition is obtained 
much sooner than in a room with a 
normal plaster finish. 


Heat Transmission Coefficients 


Many pre-War I British houses 
had exterior walls consisting of 9 
in. of brickwork plastered one side, 
for which the thermal! transmission 
(U factor) was 0.43 Btu per hr 
per sq ft per F. Since 1918 there 
has been an increasingly large us¢« 
of 11 in. cavity brickwork walls 
plastered on one side. In many cases 


Urgent need of heating improve- 
ments in Great Britain, and the 
importance of using British coal re- 
sources wisely, merits our keeping 
in close touch with progress there 
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the air space in such a wall has 
openings to the inside of the room 
and to the outdoors, thereby per- 
mitting ventilation of both room 
and cavity. This type of construc- 
tion has a U factor of 0.34, similar 
to an uninsulated brick veneer 
frame wall with % in. gypsum 
sheathing and % in. gypsum lath, 
plastered, as used in American con- 
struction (ASHVE Guide, 1946, p. 
127, wall No. 28). When the 11 in. 
cavity wall is unventilated, the U 
factor is 0.30. Many of the low cost 
houses erected in Britain are in 
semi-detached pairs, with the liv- 
ing rooms adjacent. When the party 
wall is in cavity construction, there 
is fairly good sound insulation be- 
tween the living rooms. 

Partition walls of 4% in. brick, 
plastered both sides, used in Eng- 
land have about the same U factor 
as a hollow concrete block wall, 
plastered both sides, as used in this 
country. Tile roofs are extensively 
used in Great Britain, and a tile 
roof on battens with a plaster ceil- 
ing will have a U factor of 0.56. If 
boarded and felted and a % in. 
fiberboard ceiling is used, this is 
reduced to 0.22. 


Ventilation 


Wall ventilators were once used 
to a great extent in England. They 
are no longer considered a suitable 
or satisfactory means to provide 


Table 3—Effect of the ventilation produced by different methods of heatiny », 
the heat requirements of a warmed living room 














Heat 

required u 

per hr per | 
differe: 
bet we 
insid 
and out 
Rate of air change to wa 

Type of heating, with open Air changes ventila: o¢ 
fireplace and normal flue efh per hour air 
it Mn spc cde ds tbdws Sue dObs.s 6 eteddess bathe vinees bc 7,000 4.5 13 
SEE SEND: oc aveby cegben secu gets cestosceeeSdgesesioveces 4,800 3.1 9) 
Electric fire standing on hearth under flue......... 4,200 2.7 Ri 
re rr nn Ales ca cndutnhsaees’ Veeeesceccens 3,100 2.0 5 

Restricted ventilation at rate of 10 cfm per person we 
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the minimum ventilation require- 
ments for a room. Some idea of the 
ventilation (or infiltration) effect 
produced by different methods of 
heating on the heat requirements 
of a warmed living room are given 
in Table 3. 

Examples are worked out in the 
report to show the heat require- 
ments with “background” heating 
of 50 F for 24 hr and “topping 
up” of various rooms to 55 F, 60 
F, and 65 F for various parts of the 
day, for a terrace house of typical 
plan in the south of England (3750 
degree days on the 60 F degree 
day base). The yearly heat losses 
in millions of Btu are given as 24.8, 
18.85, and 16.26 with poor insula- 
tion, with a medium standard of in- 
sulation, and with a recommended 
standard of insulation, respectively. 
The significance of the part played 
by ventilation may be seen from 


the fact that even restricted venti. 
lation (10 cfm per person) acco ints 
for about 17 per cent, 23 per cent 
and 26 per cent of the heat loss re- 
spectively. Any greater ventilatio, 
rate (for example, due to open coa! 
fires) would greatly increase ot} 
the total heat loss and that propo: 
tion due to infiltration. 


Insulation 


Discussing insulation, the com- 
mittee suggests that as an aid 
economical heating and more eff. 
cient use of the nation’s fue! re- 
sources external walls should | 
insulated to give a U factor n 
greater than 0.20 for any part . 
the house and no greater than 0.1) 
for the walls of the living roon 
that ground floors should not hay 
U factors greater than 0.15, and 
roofs and top floor ceilings should 
have factors not above 0.20. 


Air Conditioning Is ‘Good Management’ 


Ar CONDITIONING and sound- 
proofing are important factors in a 
busy airline reservation office, in the 
opinion of United Air Lines officials 
—and psychologically are rated as 
top morale builders. 

That is why, in localities where 
air conditioning is an “accepted 
need,” United is equipping its ma- 
jor reservations offices—often called 
the “pulse” of the airlines—with 
air circulating and cooling units. 

The phrase, “accepted need,” is 
explained by J. D. Crichton, United’s 
superintendent of plant engineer- 
ing, as embracing localities where 
summer temperatures are normally 
hot and humid. In such areas, both 
cooling and circulating units are in- 
stalled. At other points, only air 
circulating units are used. 
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The company has made complete 
air conditioning installations in its 
reservations offices at New York 
City, Washington, Cleveland, Chi- 
cago, Omaha, and Los Angeles, and 
plans to so equip new offices in De- 
troit and Boston. In other localities 
—such as Oakland, San Francisco, 
Seattle, Portland, and Denver—air 
circulating units are made a part of 
new, modern reservations offices. 

As explained by Mr. Crichton, 
United is endeavoring to provide 
the best working conditions for its 
reservations personnel. 

“We all recognize that the job of 
answering a busy reservations tele- 
phone is confining, to say the least,” 
says Mr. Crichton. “To help keep 
our reservations agents’ disposi- 
tions pleasant, it is certainly good 


management to make their sur- 
roundings as pleasant as possible 

“With air conditioning we ha 
cleaner offices through eliminatio: 
of outside dirt and noise. Tha 
latter item is really important be 
cause there’s no use in soundproo’- 
ing an office if the window is to 
opened so that streetcar and aute- 
mobile noises can interfere wit! 
telephone conversations.” 

In the larger offices, such as # 
Chicago, 15 ton units are installe 
but in such places as_ telephone 
switchboard rooms and_ smaller 
offices, United uses package units 
of 3 and 5 hp to eliminate duc 
work. United’s engineers explail 
that the density of occupancy in! 
normal reservations office makes 
necessary above normal capacities 
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Good Air Distribution Is Vital 
in Airplane Heating, Ventilating 


Maurice Martin, 


Senior Research Engineer, 


Republic 


Aviation Corp., Discusses Air Supply and Distribution 


P rover AIR distribution is of vital 
importance in any air conditioning 


for ventilating system, but is espe- 


cially so in the case of the airplane. 
Due to the large temperature drop 
between outside air and cabin, the 
inside wall temperature is very 
much below the average tempera- 
ture in the cabin. Only a small per- 
centage of the total sensible body 
heat is removed by convection. 
About 60 per cent is removed by 
radiation from the body to the sur- 
rounding walls, etc. 


Radiation Loss and Its Effect 
on Comfort 


The effective temperature—i.e., 
hypothetical temperature used as 
an indication of a relative feeling 
of comfort—may be lowered 5 deg 
or more by the cold walls (1)*. 
The concept of comfort being asso- 
ciated with an air temperature of 
70 F breaks down entirely when 
the heated space is one, as an air- 
plane cabin, where the air and sur- 
face temperatures may have widely 
different values (2). 

The fundamental radiation equa- 
tion is: 


Ss 


The first factor in brackets is the 
shape factor of the occupant F,,, 
and using a radiant transfer factor: 


(E)-C 





100 100 


results in a simplified form: 


qr: = ey 1.03 FrenAoF on (to—tn) 
n 1 


t. = average temperature of exposed 
surface of body. 


Using known values of radiant 
heat loss and convective heat loss 
from the body, it is found that a 1 F 
temperature change in the sur- 
round is equivalent to an opposite 
air temperature change of 1.5 F. 
This calculation is based on an as- 
sumption of a homogeneous sur- 
round, F.,=—1, but nevertheless 
illustrates the importance of the 
consideration. This relation enables 
the formulation of a comfort equa- 
tion for conditions of 70 F: t, + 
1.5t, = 175. 

From this, one can compute the 
required air temperature in an 


cos 6, dAsdA» Ze 7. 





¢ = b (Freon s An) | J. 's : 


n=1 


qr = net energy loss, radiation from 

an occupant to the enclosing 

surfaces, Btu per hr, when en- 
closure consists of n different 
surfaces, each of area A, and 

absolute temperature 7; 

effective area of occupant, sur- 

face at absolute temperature T.; 

‘= Stefan Boltzmann constant = 
0.172; 

r. = distance from center of area A, 
to midpoint of occupant’s proj- 
ected area; 

"= angle between r, and norma! to 


= 


‘= angle between r, and normal to 


«= emissivity factor of A, and A.. 


“Numbers in parentheses refer to the 
ibliography at the end of this article. 
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enclosure with homogeneous sur- 
round. 

By the resistance concept: 

(t, — t.) l(t. — ta) =r R=—=r.iU 


t. = outside temperature; 

t, = cabin air temperature; 

t, = cabin surface temperature; 

r; = resistance of inside air film; 

R and U=overall resistance and 
overall coefficient. 


Thus, for U = 0.3, inside film co- 
efficient = 1.5, and t, — 0 F, the in- 
side air temperature for the same 
degree of comfort as would exist if 
both air and walls were at 70 F, is 
79.5 F. 


| 


One method of reducing radiant 
loss is to have surfaces of low emis- 
sivity. Ideally, an occupant of a 


) | / (te —ta) = 1.08 
/ 


cabin with perfectly reflecting walls 
would be unable to lose any energy 
by radiation. This would be equiva- 
lent to a cabin with walls at the 
same temperature as the clothing 
surface, 81.2 F. Comfort would be 
obtained with an air temperature of 
53.2 F. 

In a new design (3) an airplane 
manufacturer has used a double 
wall construction with hot air pass- 
ing in between the two surfaces so 
that the inside surface is at 100 F. 
Ventilation air then becomes purely 
for ventilation purposes and is de- 
livered at 70 F. With ventilation 
air at 70 F, however, a wall tem- 
perature of 81.2 F would be ample, 
as calculated in reference No. 2. 

Panel radiation as a means of 
overcoming radiant losses would be 
very effective if it were not for the 
adverse shape factors of usual panel 
installations with respect to the oc- 
cupant. Because of close spacing in 
an airplane, panel temperatures 
greater than 120 F should not be 
used. Due to interference of pas- 
sengers seated along the walls, ra- 
diant wall panels are sometimes in- 
effective. On the other hand, when 
ceiling panels are used, the shape 
factor is so poor that as little as 7 
per cent of the energy put into the 
panel is received by the occupant. 

Some designers have proposed 
panels that are designed as convec- 
tive panels with the radiant heat 
due to elevated temperature as a 
sort of “bonus.” The objection to 
this is that the panel convective 
system is usually not as efficient as 
a ventilation system and the inci- 
dental radiation is rather insig- 
nificant. 
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The solution would seem to be a 
combination system whereby the 
interior wall surface temperature 
was maintained at about 81 by pass- 
ing air through some space between 
the exterior skin and the insulation 
or interior finish. The windows 
could be double pane construction 
with warm air passing in between 
two panes. Local cold spots should 
be covered with highly polished 
aluminum in order to cut down ra- 
diation and improve reflectivity. 


Methods of Air Supply and 
Distribution 


If a ventilation system is used 
for heating, by the proper use of 
aspirating nozzles and outlets for 
the vent system, good distribution 
and small temperature gradients 
throughout the airplane can be ob- 
tained. The problem requires com- 
plete and intelligent surveys by the 
designer. 

In some pressurized cabins, air 
is supplied through separate duct 
systems. In one design, there is a 
cold air system, spent air system, 
outlet and ground conditioning sys- 
tem, and a hot air and supercharg- 
ing system (5). The scoop for the 
cold air system is on the upper side 
of the fuselage. Air is rammed into 
this duct, extending over the length 
of the fuselage, by the motion of 
the plane. The duct is divided into 
two parts, the lower part for dis- 
tribution to the cabin, the upper 
part for distribution to individual 
outlets at each seat and upper 
berth. Spent air is exhausted into 
the lower fuselage sections through 











PASSENGER comfort is of 
the utmost importance in air- 
plane design, for very little 
time could be saved by a 
long distance, high speed 
flight of 12 hours duration if 
it took six hours for mental 
and physical recuperation. | 
Mr. Martin discussed physio- 
_ logical considerations, heat | 
transmission calculations, | 
and “heat balance” in the 
June HPAC; this month, he 
_ writes on radiation loss and 
its effect om comfort, and 
_ methods of air supply and dis- 
tribution. His article is based 
on his thesis submitted in 
partial fulfillment of the re 
quirements for the degree of 
master of aeronautical engi- 
neering, College of Engineer- 
ing of New York University. 

















vents in the passenger floor. The 
air is discharged from the airplane 
through the supercharger control 
units, the auxiliary outlet, or both. 
The ground conditioning system 
supplies conditioned air through 
the fresh air and warm air supply 
ducts. The’ warm air system is in- 
stalled in duplicate. 

Air enters a scoop in the nose 
section of the inboard wing near 
the body and passes through a 
water separating device in the 
scoop. It then flows through ducts 
to the supercharger in the inboard 


nacelle and through a cond 
where heat is transferred to it 
the steam system as require: 
then enters a control unit w 
the body which allows it to 
unobstructed, through the cabi 
unsupercharged conditions. ( 
grilles admit air to the cabin 
above the floor at each seat. 
duct systems on either side « 
plane are interconnected to 


for one system being inoper:' 


The warm air ducts are als 
nected to the upper fresh ai: 
to enable the supply of warm 
individual ventilators. 


Ducting Methods 


There are several basic d 
methods. Foremost among 
are the overhead, sidewal! 
floorboard schemes. The | 


ducting system for a particular ip. 


stallation may be a combinat 


all three. The designer must cop. 
sider the berthing and seating ar. 
rangements, where both might exis 


in the same cabin. Individua 


plies, adjustable by the passeng 


present a difficult problem i: 


the air supply is changed consider. 
ably and the distribution thr 
out of balance when a number: 


terminals may be closed off. 
Obstructions in the way « 
minals will cause objectior 


drafts, short circuiting of sup; 
air to exhaust terminals will reduc 
the air supply, and improper dis 
tribution will cause stratificat 
of the air. In some cases, where : 
large number of airplanes are it- 
volved, it would prove best, after: 


“Due to the large temperature drop between outside air and cabin, the inside 


wall temperature is very much below the average temperature in the cabin.” 
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complete and accurate design, to 
set up a complete mockup of the 
duct system with all obstructions 
and make a complete study of dis- 
tribution. 

In view of the large heat losses 
from the plane and the great 
amount of radiant loss from the 
human body, distribution of air has 
to be very exact. This is especially 
so when elevated air temperatures 
are used to compensate for radiant 
losses. A prerequisite of correct 
distribution is accurate calculation 
of the duct losses. It is very neces- 
sary to have the proper proportion 
of air delivered at each terminal. 
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Heat Recovery Improves 
Diesel Engine Operation 


Hear RECOVERY is an important 
means of improving the operation 
of the present day diesel engine, 
according to W. C. Burgy, Cater- 
pillar Tractor Co., in a recent talk. 


There are two possible sources 
for recovering Btu’s which are now 
ordinarily lost, he said—from the 
engine jacket cooling water and 
from the engine exhaust gases. 

By means of a heat exchanger, 
the Btu’s contained in the engine 
jacket water can be recovered, Mr. 
Burgy stated, and he said that with 
the conventional types of engines, 
this would represent approximately 
31 per cent of all the Btu’s repre- 
sented in the total gallons of fuel 
consumed. By installing a water 
cooled exhaust manifold on an en- 
gine, this 31 per cent recovery can 
be increased by approximately 9 
per cent, making the total heat re- 
covered from the jacket water equal 
to around 40 per cent. 


By the use of an exhaust gas 
heat economizer, the average effi- 
ciency of which is 55 per cent, an 
additional 9 per cent of the total 
Btu’s consumed can be recovered 
from the exhaust gases, he re- 
ported. 


The total of these various econo- 
mies amounts to 49 per cent. Add 


this figure to the thermal efficiency 
of the conventional type diesel and 
the overall thermal efficiency be- 
comes 81 per cent, he said. 

Nor is the above heat recovery 
the last word on this subject. There 
appears possibilities for improving 
this figure by a new type of jacket 
water cooling system known as va- 
por phase high temperature cool- 
ing, Mr. Burgy said. 

This system consists of using a 
closed, pressure circuit for the 
jacket cooling water. By raising 
the pressure, the boiling point tem- 
perature of the jacket water is also 
raised. For instance, with a pres- 
sure of 5 lb gage on the system, the 
boiling point of the jacket water 
would be 227.1 F. At this pressure 
and temperature, the latent heat of 


evaporation is 960.4 Btu. Should 
process work of a plant require 


steam at, say, 5 lb gage, jacket 
water under 6 lb gage pressure 
could be released for process work 
and the result would be a gain of 
the latent heat, or 960.4 Btu per 
lb, as the water at 6 lb pressure 
flashed into steam at 5 lb pressure. 
It is claimed that the 
thermal efficiency of one 
plant has been increased from the 
normal 32 per cent to a total of 82 
per cent by this method, he said. 


overall 
diesel 





ow a radiant heating system may be installed 
during a remodelling project is illustrated by the 
merican Junior Red Cross headquarters building at 
Erie, Pa. To fabricate the radiant heating system, G. L. 
Scobell Co., heating contractors, welded 1%, 1% and 
2 in. wrought iron pipes into a grid and sinuous coils. 


5 
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Short lengths of 1 in. pipe were welded to the bot- 
tom of each coil and grid pipe to form legs. Then a 
gravel bed was spread on the existing concrete floor 
under the radiant heating element. A 3 in. concrete 
slab was poured on the pipes and the gravel fill. and 
the slab was topped with tile, applied with a mastic. 


























REGULATIONS REVISED 





New York City Permits Use 
of “Freons 21, 22 and 113” 


T ue New York City fire depart- 
ment has revised the regulations 
governing the use of “Freon” re- 
frigerants to permit the use of 
“F.21”", “F-22”, and “F-113”. Pre- 
vious to this action only “Freons 
11, 12, and 114” were permitted. 
This revision, together with impor- 
tant stipulations concerning the in- 
stallation and operation of these re- 
frigeration systems, are contained 
in Extracts from the Administra- 
tive Code of the City of New York 
Relating to Refrigerating Systems. 

Though the code classifies these 
six refrigerants as noninflammable 
and nonirritant, there are some 15 
basic restrictions governing their 
use. When used in a room in which 
there is an open flame or apparatus 
to produce an open flame, the pro- 
visions of the code covering the use 
of irritant refrigerants apply. Sys- 
tems containing more than 6 lb of 
“F-21” or “F-113” must be con- 
fined to separate machinery rooms 
which are to be maintained vapor- 
tight. For systems using more than 
10 lb of any of these six “Freon” 
refrigerants (except class C sys- 
tems located in rooms in which no 
open flame or apparatus to produce 
such flame is employed) each re- 
frigerating machinery room must 
be maintained vaportight. How- 
ever, in maintaining vaportight- 
ness, all doors which open to 
other parts of the building are re- 
quired to be self-closing and close 
fitting and are to be kept closed at 
all times except during entrance or 
exit. All other openings which may 
permit the passage of vapor to 
other parts of the building must be 
vaportight and kept closed. Open- 
ings from elevator shafts are not 
permitted, though dumbwaiter 
shafts are allowed if the door open- 
ings are fitted with self-~losing fire 
doors. 


Systems employing these six re- 
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frigerants must be confined to the 
refrigerating machinery room ex- 
cept “in buildings used exclusively 
for ice making or for refrigerating 
purposes, or when not carried above 
the first floor in business buildings, 
or in the business sections of busi- 
ness buildings provided the entire 
system is confined to one floor in 
the space occupied by a single 
tenant, or in the business section of 
a residence building when nbdt car- 
ried above the first floor, or in a 
residence building occupied by not 
more than two families.” “Freon” 
systems, installed in accordance 
with the above limitations, may 
be of the direct type (wherein 
the refrigerant is circulated to the 
space refrigerated) when used for 
air conditioning. 

It is to be noted that the require- 
ment of a separate machinery room 
prevails in every case where sys- 
tems employ more than 6 Ib of 
either “F-21” or “F-113”. Such sys- 
tems, therefore, are practically re- 
stricted to the indirect method, if 
the cooling effect is to be applied 
outside the machinery room. 

Installations in hospitals and 
theaters are confined to fireproof 
machinery rooms, used for no other 
purpose and in which no open 
flames are employed, except in cer- 
tain special cases wherein class C 
systems using not more than 10 Ib 
of “Freons 11, 12, 22, and 114” or 
not more than 6 lb of “F-21” or 
“F-113” may be installed as fol- 
lows: 


a) In diet kitchens of hospitals 
provided the space is cut off from 
the rest of the building by a tight 
fitting, self-closing door or doors, 
and provided there is at least one 
window to the outside air. All ap- 
paratus for producing open flames 
must be vented to the outside. 


b) In a hospital private room 
provided not more than two per- 


sons are helpless and/or given med. 
ical treatment, provided there are 


tight partitions, and provided th 
door or doors are tight fitting ang 


self<losing. In addition, no 
paratus for producing an ope 
flame is permitted. 

c) In restrooms, smoking. 
lounging rooms of theaters pro. 
vided no open flame or apparatu: 
for producing an open flame is en. 
ployed. 

Systems employing any of thes 
six “Freon” refrigerants may 
installed in rooms where there is 
an open flame or apparatus for pn- 
ducing an open flame provided tha 
the flame and/or apparatus j 
equipped with a hood and an inde. 
pendent mechanical ventilation sys 
tem so arranged as to convey al! the 
products of combustion to the out- 
side of the building. This provisio 
applies only to diet kitchens in hos- 
pitals and to class C systems (thos 
having not more than 20 lb of re 
frigerant) in schools, churches 
dance halls, court rooms, police sts 
tions, jails, asylums, subways, pas 
senger depots, rooms opening int 
passenger depots and/or subways 
and such other places as are deeme 
necessary by the fire commissioner 

Refrigerating systems are n° 
permitted to be installed or mail 
tained in or on the stairways, hall 
lobbies, entrances, exits, or aut: 
toriums of any building. 

Requirements as to both nature 
and mechanical ventilation of ™ 
frigerating. machinery rooms, te 
pressures, the setting of safet! 
valves, the required size of pressut 
relief valves, and the storage of 
frigerants are included in these & 
tracts which are published in th 
Vol. 31, No. 24 issue of the Bullet 
of the Board of Standards and 4? 
peals, City of New York, Municip® 
Bldg., New York City. Single copi# 
may be had by mail for 8 cents 
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Industry Needs a Simple Thermometer for 
Effective Temperature 


Tue Eprror—Frankly, my reaction 
to the discussion by Erwin J. Davis 


on dry bulb thermometers in the 


July HPAC is that most of us 
in the industry long have recog- 
nized the “comfort zone” and the 
necessity for associating dry bulb 
readings with wet bulb tempera- 
tures or with relative humidity. 


| agree with the first of Mr. 
avis’ two recommendations, at the 
Jose of his remarks, that it would 
be a good idea to remove dry bulb 
hermometers from public view in 
ir conditioned buildings. 


| do not, however, agree with the 
econd point, wherein the author 
recommends the alternative of plac- 
ing a wet bulb thermometer beside 
every dry bulb thermometer. It is 
perfectly true that a dry bulb and 
vet bulb reading determines the ef- 
ective temperature, but who (in 
ddition, possibly, to the building 
engineer) knows what effective 
emperature means? 


It is believed that something, for 
public view, would be demanded, and 
ve have had direct experience along 
hat line. Consequently, I think that 
t behooves the industry to develop 
n direct reading effective tempera- 
ure thermometer, which could be 
abelled “effective temperature” and 
would not require any computation 
bn the part of the observer. About 
how, someone will stand up and say 
hat there are effective temperature 
ndicators available. That is per- 
ectiy true, but the need is for some- 
ing simpler and less expensive, 
yhich could be exposed to public 
iew in air conditioned spaces. The 
bublic could be educated to the idea 
f thinking along the lines of ef- 
ective temperature, but it hardly 
ould be expected to learn defini- 
ions and to become expert in the 
omputing of dry bulb and wet bulb 
elationships.—J. R. VERNON, sales 


romotion manager, Johnson Serv- 
e Co. 


EPLY BY AUTHOR—I totally agree 
at industry should develop a sim- 
€ and inexpensive thermometer 
rhich will directly read the effec- 


tive temperature, and nothing else 
but effective temperature. But the 
point is this: We do not have any 
simple and inexpensive direct read- 
ing thermometers for effective tem- 
perature, and we do not know when 
such an instrument will be devel- 
oped and placed on the market. Un- 
til that happy time arrives, it is our 
job to correct the present unsatis- 
factory system in which the dry 
bulb thermometer stands alone, and 
therefore useless, in numerous 
buildings. 

Mr. Vernon is correct in stating 
that the public cannot be educated 
to compute relationships of dry 
bulb thermometers and wet bulb 
thermometers, but the public can be 
educated to do something which will 
serve the purpose. Drugged with 
heat, soaking with perspiration, 
one hundred million Americans will 
make this profound statement: “It 
isn’t the heat; it’s the humidity.” 
And they believe that fact just as 
surely as they believe that Monday 
follows Sunday! But, how did those 
one hundred million Americans 
come to learn that fact about hu- 
midity? They were educated to it. 


What do you hear in winter about 
humidity? Not a peep! When you 
complain that your office is cold, 
does your boss point to the dry bulb 
thermometer and tell you, “It isn’t 
cold; it’s the lack of humidity?” 
No, you won’t hear about the lack 
of humidity, and when I say lack of 
humidity I, of course, am referring 
to the relative humidity being low. 

But I believe that you will hear, 
before long, just as much discussion 
about the lack of humidity indoors, 
in winter, as you now hear about 
the excess of humidity in the 
summer. 


A combination indoor-outdoor 
thermometer is now a very common 
article. The public has learned to 
read this type of double thermome- 
ter. And the public can learn to 
read a wet bulb and a dry bulb ther- 
mometer. Then what? We just said 
that the public cannot be educated 
to compute effective temperature. 
You will find, if you accept one-half 
of the difference between the read- 
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“OPEN FOR 


DISCUSSION” 


ings of the wet bulb and of the dry 
bulb, and call that figure the effec- 
tive temperature, you will be close 
enough for public use. 

Educate the public and you simul- 
taneously create a demand for im- 
provements.—ERWIN J. DAVIs. 


STOKER INDUSTRY AIDS 
SMOKE ABATEMENT WORK 


THE EpiTtor—I would like to offer 
the following comments in connec- 
tion with Raymond R. Tucker's 
comments on my paper on page 83 
of the August HPAC. 

The discussion of factors affect- 
ing smokeless operation of under- 
feed stokers in my paper does not 
constitute a suggested code. Al- 
though it may prove to be a useful 
guide in the preparation of rules 
and regulations for stoker installa- 
tions under city smoke ordinances, 
its purpose, in a broader sense, is 
stated as follows: 








“... to further the interests of smoke 
abatement and public safety through 
a better understanding of the factors 
in connection with the application and 
installation of underfeed stokers that 
may effect their smokeless and safe 
operation.” 

The standards and recommended 
practices referred to in the discus- 
sion and published in the Technical 
Manual of the Stoker Manufactur- 
ers Association are based upon 
years of experience of the indus- 
try’s leading engineers with under- 
feed stokers operating throughout 
the coal burning areas of the U. S 
and Canada. Therefore, local con- 
ditions are taken into account, 
making the material generally 
suitable for application in all com- 
munities. 


Depending upon the nature of a 
standard or recommended practice 
and the relative importance of max- 
imum and minimum requirements, 
either or both limits may be speci- 
fied. In conformity with the usual 
practice of specifying maximum 
heat release, the SMA heat release 
figure is a maximum recommended 
value.—LLOoyD L. CONNELL, t ec h- 
nical director, Stoker Manufactur- 
ers Association. 














FLOOR CONSTRUCTION 
FOR RADIANT HEATING 


THE Epitor—lIn regard to the pa- 
per on Improved Floor Construction 
for Radiant Heating Systems, by 
John E. Peterson, published in the 
July HPAC, the author is correct, 
of course, in his main conclusion 
that heat lag occasioned by the mass 
of heat capacity of the earth under 
concrete floors creates a serious 
problem so far as floor panel heat- 
ing systems are concerned. The pa- 
per is regarded as a useful contri- 
bution in that it emphasizes this 
problem and indicates the possibil- 
ity of a solution—or, at least, 
amelioration by means of an in- 
sulating layer (slag suggested) un- 
der the concrete slab. Unfortunate- 
ly, neither this nor any other work 
has yet presented a quantitative 
solution to the problem, and it may 
be that such a solution is impos- 
sible of attainment. 

I am not so optimistic as the 
author about obtaining theoretical 
solutions to problems of this na- 
ture. The conductivities and heat 
capacities of the materials con- 
cerned—such as earth, concrete, 
etc.—are too variable, as he ob- 
serves. Otherwise, I am in agree- 
ment with his conclusions. He is to 
be commended for pointing out that 
the heat lag of floors with heating 
systems of this kind can be very 
serious.—R. S. DILL, chief, heat 
transfer section, National Bureau 
of Standards. 


THe EpiTor—I was greatly inter- 
ested in John E. Peterson’s repre- 
sent tion of the heat loss problem 
of radiant heating panels imbedded 
in ground slabs which appeared in 
the July HPAC. I hope you do not 
mind if I ask a few questions in 
connection with this article. 

In Fig. 1 of the article, is the dis- 
tance designated by x measured 
downward from the horizontal panel 
surface which is at a temperature 
of 100 F? In other words, when 
using moist clay, is there a tem- 
perature of 60 F in this clay base 
at an elevation 1 ft under the floor 
surface? I suppose that the tests 
represented in Fig. 1 were taken 
under conditions where the edge 
losses of the test panel could be dis- 
regarded. 

We are particularly interested in 
finding out the magnitude of heat 
losses through the building edges 


OR 


which are commonly used to melt 
the snow around the building cir- 
cumference or to be dissipated by 
the outside air. Has Mr. Peterson 
made any studies as to the magni- 
tude of such edge losses of panels 
installed on different types of 
ground? We have known of cases 
where the heat loss of floor panels 
amounts to as much as 45 per cent 
of the total heat input and, then 
again, of other cases where this 
heat loss could practically be ig- 
nored. Although we are aware of 
the fact that the panel heat loss de- 
creases in importance with increas- 
ing size of the building, we would 
like to get as much information on 
the subject as we can.—R. G. VAN- 
DFRWEIL, project engineer, develop- 
ment department, Chase Brass & 
Copper Co. 


REPLY BY AUTHOR—I am glad to 
learn of Mr. Vanderweil’s interest 
in my article and will try to answer 
the questions presented. 

The distance x is measured down- 
ward from the surface of the fill; 
that is, from the underside of the 
slab pane}. The mathematical analy- 
sis used with this figure requires 
that the entire fill area is presumed 
to be of uniform temperature and 
infin’te thickness. The curves are 
calculated on the basis of suddenly 
applying and maintaining 100 F at 
the top of the fill. This is not the 
surface temperature of the panel. 


These curves are purely a mathe- 
matical calculation, but since they 
are based on physical characteris- 
tics of the material and these char- 
acteristics are commonly used in 
heat transmission problems, it ap- 
pears satisfactory to use this ap- 
proach as a comparative analysis of 
materials. 

Our investigations indicated that 
the fill area stores large quantities 
of heat units and that this storage, 
which eventually becomes lost, is in 
addition to the edge loss. If the 
floor slab is continuous from inside 
to outside, there is considerable 
horizontal heat flow. Ordinarily the 
exterior edge of the slab is above 
grade, so this flow is dissipated to 
the atmosphere. In one case we 
found this edge loss to be in the 
order of 10,000 Btu per hr at de- 
sign conditions. The need for in- 
sulating the slab at the perimeter 
has been pointed out by other in- 
vestigators. 





WHEN ENGINEERS gather {| 
hear a paper or talk, thore| 
comes a time when the mee’ onl 
is thrown “open for discussion,” | 
We follow this custom in those 
columns, which provide an op. 
portunity to comment on cr. 
ticles published: discuss o‘he; 
topics of interest to heating, pip. 
ing, and air conditioning engi- 
neers and contractors: ask ques. 
tions: make suggestions, etc. 








I believe the downward flow wij 
vary considerably from job two jo 
depending upon the soil condition; 
in the locality and no doubt the 
vary with seasons. For this reasoy 
it appears prudent to establish ; 
fixed condition by providing a wa. 
terproof barrier and fill of know 
value so that the downward hex 
flow is not only reduced but is als 
known. 

I agree that, presumably, as ; 
building becomes larger these fa. 
tors may reduce, but our investigs- 
tions were conducted in residence 
and here losses of considerable 
magnitude are possible. In the cas 
referred to above, we found 25,00) 
Btu per hr downward flow over : 
10 hr period. This, together wit 
the edge loss (approximately 10,0) 
Btu per hr) amounted to about 5 
per cent of the capacity of the fur 
nace.—JOHN E. PETERSON, researc) 
engineer, Minneapolis - Honeywe 
Regulator Co. 


DUCT SIZING WITH 

PARTIAL STATIC REGAIN 

THE Epitor—lI have read the a 
ticle and data sheet by R. H. Ar 
deregg and F. W. Hutchinson « 
Duct Sizing with Partial Static Re 
gain, published in the Augus 
HPAC, and find them most inter 
esting. The chart should prove! 
be very useful to the duct designe 
and I believe the assumptions mat 
in the derivations of the equation 
are reasonable in the light of aval: 
able information. 

It is possible the chart that hw 
been prepared by Messrs. Anderegt 
and Hutchinson may need to be re 
vised when more experimental dal 
are available. 

If the paper is reprinted, | wou! 
appreciate having a copy for 
files—J. R. FELLOws, professor © 
mechanical engineering, Univers!!! 
of Illinois. 


Heating, Piping & Air Conditioning, September 1% 








seammiinineell 


- = SS Oe ee. el 


| 


ould 

bi 
r 0 
sity 





NEW BOOKS & REPORTS 





Pipe Thread Standards Revised 


The first data which appeared as a complete pipe 
thread standard was published in the Transactions 
of the American Society of Mechanical Engineers in 
1919. This material was later approved by the Amer- 
ican Standards Association as the first “American 
Standard”. The first revision was published in 1942 
by the ASME as ASA B2.1-1942. Due to the need for 
additional data on pipe threads and gaging during 
World War Il, a further revision was undertaken 
which resulted in the present standard, B2.1-1945. 

This 1945 revision provides the required informa- 
tion on the subject of pipe threads for any reasonable 
project requiring some form of thread. The symbols 
covered in Appendix I, while practically the same as 
those in the 1942 edition, were reviewed in connection 
with the nomenclature project of the conference on 
unification of engineering standards, held in Ottawa, 
1945. These symbols are now considered standard by 
all groups in this country. 

The standard now includes the fundamentals for 
the “Dryseal Pressure-Tight Joints”. The close re- 
quirements for this type of pipe thread were developed 
for service where the use of any lubricant or sealer 
is considered undesirable. The details for the crests 
and roots, which cover the only difference between 
this and the regular thread, are illustrated. Some of 
the subjects covered in the standard either by descrip- 
tion, illustration, data in tabular form, or in the ap- 
pendixes are: 

Form of thread and basic formulas 

Limits on crest and root of external and internal taper 
pipe threads 

Specifications for plug and ring gages for taper pipe 
threads 

Method of gaging and 
threaded product 

Basic dimensions, American Standard taper pipe threads 

Dimensions of threaded plug and ring gages 

Specifications for “Dryseal Pressure-Tight Joints” 

Specifications for rail fitting joints 

Specifications for straight pipe threads, mechanical joints, 
and locknut connections 

Definitions and letter symbols 

U. 8S. Army Ordnance method of gaging pipe threads 

U. S. Army-Navy-Aeronautical special gaging practice 

API method of gaging line pipe 
— of gaging “Dryseal” taper and straight pipe 

reads 

Twist drill diameters for tapped holes for pipe threads 

Threading of pipe for American Standard steel flanges 

Locknut pipe joint for tank nipples 

Small hose coupling screw threads 

Taper pipe threads connecting discharge valves to com- 
pressed gas cylinders 

Rigid steel conduit and fitting threads 

Straight pipe threads for bung plugs and flanges of steel 
varrels and drums 

Table of pitch diameters of taper pipe threads 


The American Standard on Pipe Threads, B2.1-1945, 
fas prepared by the sectional committee on stand- 
ardization of pipe threads, sponsored by the American 
a8 Association and the ASME. Copies are now avail- 
able from the ASA headquarters, 70 E. 45th St., New 
‘ork 17, N. Y. The price per copy is $1.50. 


manufacturing tolerances for 
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Recommendations Given for Preventing 
Corrosion in Stoker Feed Screws 


Corrosion and failure of the feed screw in smal] under- 
feed stokers of the residential type has been a matter of 
concern to both stoker manufacturers and retailers. 
Many reasons have been advanced as the cause of cor- 
rosion in stoker screws. These include (1) heating of 
the retort end of the screw, (2) moisture on the coal, 
(3) backward flow of the products of combustion from 
the retort, (4) acidity of the coal, and (5) the presence 
of calcium chloride on the coal. 

This problem has been the subject of a study carried 
on at the fuel research laboratory, Battelle Memorial 
Institute under the sponsorship of Bituminous Coal Re- 
search, Inc., and the Calcium Chloride Association. The 
findings and recommendations are contained in technical 
report No. 9, The Corrosion of Feed Screws of Small 
Underfeed Stokers, by R. A. Sherman, J. F. Foster, and 
D. A. Hinckle. 

Laboratory tests described in the report indicate that 
the conditions necessary for corrosion are (1) evapora- 
tion of moisture from the coal at the retort end of the 
screw, (2) backward flow of water vapor in the feed 
tube toward the hopper, and (3) condensation of the 
moisture at a cooler section of the screw. According to 
the authors, if these conditions are present, the presence 
of natural acidity in the coal or of calcium chloride will 
tend to accelerate the rate of corrosion. If the three 
essential conditions listed above are not present, the cor- 
rosion will not be severe, even if the coal is acid or is 
treated with calcium chloride. To prevent or reduce 
corrosion, it is recommended that heating of the coal at 
the retort end and the backward flow of gases be pre- 
vented. 

Copies of this 23 page report may be obtained from 
Bituminous Coal Research, Inc., 912 Oliver Bldg., Pitts- 
burgh 22, Pa. Copies are priced at 25c each. 


Welding Manual on 
Aluminum Published 


Gas welding, arc welding, resistance welding, brazing 
and soldering are the principal headings in a new 8&8 
page manual devoted to the latest practices and recom- 
mendations for joining aluminum by these processes. 

After a brief discussion of the more widely used 
aluminum alloys from the standpoint of factors affecting 
their weldability, the book analyzes recommended gas 
welding practice with sections covering such topics as 
edge preparation, cleaning and preheating, the welding 
flame, welding rods, fluxes, and technique. 

The are welding material includes chapters on the 
metal arc, carbon arc, atomic hydrogen, and inert-gas- 
shielded processes. Resistance welding is broken down 
into sections on spot, seam, and flash welding, with in- 
formation on preweld cleaning, recommended machine 
settings, tip pickup, and where to look to correct trouble. 
Subsequent chapters discuss furnace and torch brazing, 
soldering, inspection of welds, metallurgy of welds, and 
the like. 

The book is available from Reynolds Metals Co., Dept. 
47, 2500 S. 3rd St., Louisville 1, Ky. The price is 
$1.00 each. 




















MEETINGS & CONVENTIONS 


Technical Sessions and Inspection 
Trips Planned for ASME Fall Meeting 


The 1946 fall meeting of the American Society of 
Mechanical Engineers, 29 W. 39th St., New York City, 
will be held at the Statler hotel, Boston, September 30 to 
October 3. Eighteen technical sessions are planned, 
among which are several on heat transfer, hydraulics, 
management, power, and applied mechanics. Inspection 
trips will include visits to the Massachusetts Institute 
of Technology, General Electric Co., and a number of 
other places of interest. 


Gas Industry Exhibit and AGA 
Meeting to be Held Concurrently 


Many new developments in the gas appliance, equip- 
ment, and supply field will be presented for the first 
time publicly at the national exhibition of the Gas Ap- 
pliance Manufacturers Association, to be held October 7 
to 11 in Atlantic City and in conjunction with the annual 
convention of the American Gas Association. 

More than 125 manufacturers have already signed up 
for exhibition space and more than 10,000 gas utility 
executives, members of the liquefied petroleum gas in- 
dustry, and others are expected to attend the AGA con- 
vention, according to L. C. Harvey, president of the Gas 
Appliance Manufacturers Association, 60 E. 42nd St., 
New York 17, N. Y. 


All-industry Refrigeration Show 
to Have Varied Exhibits 


Opening of the 4th All-Industry Refrigeration and 
Air Conditioning Exposition, which will be held in the 
Cleveland Auditorium, October 29 to November 1, is 
expected to reveal more than 300 exhibits of the indus- 
try’s newest equipment and latest developments. 

The exposition, the first since January 1941, is spon- 
sored by the Refrigeration Equipment Manufacturers 
Association, comprising more than 100 member com- 
panies, with the cooperation of the Frozen Food Locker 
Manufacturers and Suppliers Association, whose mem- 
bers now number more than 7000 throughout the coun- 
try. In the frozen food field alone there will be many 
exhibits of home, farm, and commercial freezers, stor- 
age cabinets, and lockers, together with associated equip- 
ment. Specially designed equipment for locker plants, 
retail stores and frozen food packers will be on display. 

Industrial applications of mechanical refrigeration 
such as the shrink fitting of metal parts, treatment of 
steel, and the testing of various products will be rep- 
resented among the exhibits. Air conditioning equip- 
ment designed for residential, office, commercial, and 
industrial use will also be on display. 

During the week of the show, associations of whole- 
salers, service engineers, contractors, and frozen food 
locker operators will hold meetings. The show will be 
open to the public from 7 to 10 p.m., Thursday, October 
31. 

Exposition headquarters are at 1107 Clark Bldg., 
Pittsburgh, Pa. R. K. Hanson, executive secretary of 
REMA, is show director. 
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IHF Plans 11th Annual Meeting 


’ A series of three or four round table conferenc g ;, 
being arranged in connection with the 1946 an :y,) 
meeting of member companies of the Industrial Hy» ey, 
Foundation. The general meeting will be held a’ th}, 
Mellon Institute, Pittsburgh, the foundation’s head: ,ja:. 
ters, on Thursday, November 7. As in past years th 
program will deal with broad subjects of managem »:;) 
interest respecting the well-being of men at work 

Subjects of more specialized interest will be dis. 
cussed in informal conferences to be held on th: 
before and the day after the general meeting. A »ee:. 
ing for physicians from member companies and 4 (wp. 
ference for plant engineers are tentatively planned : 
November 6. 


Plan Public Health Meeting 


The 74th annual meeting of the American Pub); 
Health Association, 1790 Broadway, New York (i: 
will be held in Cleveland, November 11 to 14. 


Annual Meeting of AWS and 
Metal Congress in Atlantic City 


The 1946 annual meeting of the American Welding 
Society will be held during the National Metal Convres: 
and Exposition in Atlantic City, November 17 to 22 

The Atlantic City convention hall will be the scene o/ 
the exposition and the various meetings of the AWS wi 
be held at the Ambassador hotel. 

All persons planning to attend and who do not have 
hotel reservations are urged to write to the Housing 
Bureau, 16 Central Pier, Atlantic City, indicating first 
second, and third choice of hotels. 





National Power Show and ASME 
Annual Meeting in December 


The 17th National Exposition of Power and Mechani- 
cal Engineering and the annual meeting of the Americar 
Society of Mechanical Engineers will be held in New 
York City during the first week in December. 

Many innovations in power equipment and exhibits 
of scientific interest will be on display at the power 
show. A model of the first gas turbine actually pro- 
posed for power generation in the utility field will be 
shown. Other features will include exhibits of power 
generation equipment, equipment for power transmis- 
sion to machines, and some phases of power utilization 

The show is being conducted by the Internationa! Ex 
position Co., with permanent headquarters in Gran¢ 
Central Palace, where the show will be held. ASME 
headquarters are at 29 W. 39th St., New York City 


ASHVE Annual Meeting, Heating and 
Ventilating Show to Be in Cleveland 


The 53rd annual meeting of the American Society ©! 
Heating and Ventilating Engineers will be held 
Cleveland, the last week in January, 1947. The societ) 
is sponsoring the 7th International Heating and \ ent! 
lating Exposition which will be held concurrently i 
that city. 

The exposition is being managed by the Internationa 
Exposition Co., Grand Central Palace, New York City. 
ASHVE headquarters are at 51 Madison Ave., Ne 
York 10, N. Y. 


Heating, Piping & Air Conditioning, September | 


4h 





How Design Snow Melting Coils? 


€ G.,areader of Heating, Piping 
t Air Conditioning, noticed the 
tatement in a recent article that 
‘it is the usual practice to design 
now melting coils for a snowfall of 
in. per hr.” He therefore asked 
hese questions, which were pub- 
ished last month: 

1) How many Btu per hr is 1 in. 
er hr of snow? 

2) Are these rates different for 
iferent parts of the U. S. A.? 
‘here are data available? 

3) What efficiency is assumed 
. transferring inches of snow per 
our into coal consumption? 
Following are some answers to 
is questions: 


DEPENDS ON MANY FACTORS 


I assume that “P. G.” is seeking 
eneral information, because the 
uestion of snow melting is some- 
rhat involved since it depends on 
») many factors. 

As regards his first question, it 
an be assumed that the average 
eight for 1 in. of snow is approxi- 
ately 0.5 lb. This, however, de- 
ends on the temperature at the 
ime snow is falling. On this basis 

t can be assumed that the Btu 
equired will be 72 per sq ft of 
rea. To this must be added the 
eat loss to the atmosphere and the 
eat loss downward, both of which 


depend on the type of construction. 

For instance, if the pipes are 
buried below a concrete layer 4 in. 
or 6 in. thick, it will take a higher 
temperature to penetrate the con- 
crete than it would where the pipes 
are buried under a comparatively 
thin layer of asphalt, as would be 
the case with a residential drive- 
way. The amount of heat passing 
downward would depend on the soil 
and road bed below the pipes, and 
this can vary from 10 to 25 per 
cent. 

As regards the second question, 
the rate of snowfall in different 
parts of the U.S. A. does, of course, 
vary, but the weight of the snow 
is of great importance. However, 
since the weight of snow is greater 
when the air temperature is higher, 
there is to a certain extent a com- 
pensating effect on the heat loss, 
although more heat is required for 
temperatures in the neighborhood 
of 32 F than for very low tem- 
peratures. In the northern parts 
of the U. S. A. it is safer to assume 
2 in. per hr of snowfall, although in 
some cases heavier falls have been 
recorded. 

The third question of course de- 
pends on the construction, as men- 
tioned in my answer to the first 
question. It also depends on the 
amount of snowfall per hour. For 
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an average snowfall of 1 in. per hr, 
the fuel consumption would prob- 
ably be 9 lb of coal per sq yd of 
area over a 24 hr period of snow- 
fall. 

I hope the above will give “P. G.” 
sufficient information to meet his 
requirements.—T. N. A. 


EXPERIENCE WITH 30 JOBS 


It is impossible to give “P. G.” a 
specific and definite answer to the 
questions he outlind. 

As yet, there are no specific data 
which can generally be applied to 
all snow melting jobs. The 30-some 
jobs with which I am familiar are 
being studied every winter and be- 
fore long more definite information 
should be available. 

In general, it might be said that 
the best results so far have been 
obtained by installing 114 in. pipe 
on 18 in. centers in the entire con- 
crete slab from which the snow is 
to be removed. This will take care 
of any snowfall up to about 4 in. 
per hr and the usual practice is to 
design snow melting systems for 
such a rate of snowfail. 

Referring to “P.G.”’s first ques- 
tion, theoretically it takes 144 Btu 
to melt 1 Ib of snow or ice. The 
weight per cubic foot varies accord- 
ing to outside temperature condi- 
tions. 
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Regarding the second question, it 
is of course obvious that because 
of the rates of snowfall and because 
of the prevailing temperatures dur- 
ing those snowfalls, the rate at 
which heat is supplied to melt this 
snow would be different in different 
parts of the U. S. However, the 
above figures have proved safe for 
any part. 

The answer to the third question 
is dependent on a great many 
things, as we must know the type of 
coal being used, how the coal is 
fired and what the overall efficiency 
of the boiler plant is. A rough an- 
swer to the question is that 50 per 
cent of the Btu content of the coal 
can be transferred into snow melt- 
ing.—E. M. 


$64 QUESTION 


“P. G.” asks a “$64 question” on 
snow melting coils. 

The local weather bureau office 
estimates that 10 in. of snow fall is 
equal to 1 in. of precipitation. 

The temperature of the snow will, 
in all probability, be equal to or 
lower than the temperature of the 
air. 

I find the specific heat of ice 
given as 0.1988 at —200 C and 0.53 
at —10 O, and 1.0 at the freezing 
point. 

So to estimate the heat required, 
find out from the local weather bu- 
reau how much snow equals an inch 
of precipitation and the rate of 
snowfall per hour, from which you 
can determine the number of 
pounds to melt. 

Multiply this by the degrees be- 
low freezing of the air plus 144 
(latent heat of snow) to get the 
total Btu required. . 

Then comes the rub. Where does 
the snow go from here? Is there 
a nice unfrozen, steam heated gut- 
ter to carry it away, or will it have 
to be evaporated, which, of course, 
will add another 1000 Btu per Ib to 
the load, plus 180 Btu? 

As to efficiency, I would guess at, 
say, 40 per cent where you think 
you have a gutter to carry the water 
away to 80 per cent where you have 
to evaporate the snow. 

The above, of course, are esti- 
mates or guesses and are not based 
upon any observations. They must, 
therefore, be taken with a grain of 
salt—but don’t mix the salt with 
the snow.—E. W. 
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WHAT AMOUNT OF HEAT 


FOR 


TWO DRY KILNS? 





Y OU ARE invited to submit an an- 
swer to the following question from 
“H. W.” for publication in these 
pages. Suitable answers will be paid 
for at regular rates, with additional 
payment for sketches. You are in- 
vited, too, to submit a question 
about heating, piping, or air condi- 
tioning for publication here. 


A plant making veneer crates 
and hampers for the fruit and vege- 
table trade has two dry kilns each 
7 x 22 x 120 ft. Eight thousand 
wet crates are put through these 
per day. Each crate carries about 
8 lb of water. Banks ®f steam coils 
at one end with powerful exhaust 
fans at the other furnish the pres- 
ent drying medium. No one knows 
the capacity of the fans, but they 
are extremely powerful. 

With the exception of the wire 
stitching department, this plant is 
shut down on Saturday. Because of 
this, they have to dry material dur- 
ing the week for this day’s run. 
This adds to the cost and gives 
poorer work. These cannot lay wet 
because of mildew. 

This firm is interested in getting 
some auxiliary heat to enable them 
to operate the kilns on Saturday. 
It is my feeling that a direct fired 
oil heater would be the most eco- 
nomical. As they normally fire the 
boilers with mill waste, of which 
they do not have enough and have 
to add oil, I feel that they would be 
better off to use oil heat all of the 
time as the direct application 
would be more economical than 
burning it under the boilers, with 
the characteristic saw mill losses 
in between. 

I have been trying to locate 
manufacturers of units suitable for 
this job and perhaps you can help 
me locate some. One that I con- 
tacted claims that this load would 
take 6,400,000 Btu per hr. Another 
company states it would require 
280,000 Btu per hr with electrical 
unit heaters. With this difference, it 
is very apparent that someone is 
“all wet.” 

Can the necessary data as to the 
amount of heat required be sup- 
plied? It will certainly be appre- 
ciated.—H. W. 
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“SCRAP FOR 
PEACE” 


“Everyone who is waitiny fy 
steel can help the steel indus’ vy | 
assisting the movement of s ra 
says the committee on iro: y 
steel scrap of the American |; 
and Steel Institute. The com nit 
gives the following reasons {ry +} 
scrap shortage: 









During the coal strike a large 
percentage of scrap than norm 
was used in furnace charges {x 
cause there was no coal to make piy 
iron. Consequently, already-lo 
plies of scrap were brought to roc. 
bottom. Strikes in consuming « 
fabricating industries, from whi: 
a large part of the scrap normal 
comes, have cut that supply dra: 
tically. Another factor is that ba 
tlefield scrap has not been return 
in expected quantities due to chaot 
conditions in the countries abroad 
Also, the uncertain price situatin 
has hampered flow of scrap. 


Unable to get new equipment, j- 
tential buyers have been forced t 
hold onto their old—railroads, fv 
instance, cannot tear up old trac 
or scrap locomotives until replace. 
ments are available. Farmers car. 
not scrap old equipment unti! th: 
get new equipment. Auto 
yard” scrap is low, too, becaus 
such yards are a source of valuabk 
parts and this scrap will not mow 
as scrap until the automobile d: 
mand is saturated. Also, there is: 
labor shortage in scrap yards 


“grave 


Scrap normally makes up 50 per 
cent of the charge in an open heart! 
furnace, from which by far t 
greatest proportion of all ste 
comes. The biggest producers « 
scrap are generally the railroad 
the automotive industry, farm: 
and factories. 


The steel industry was able to ir 
crease its operating rate in July \ 
using more pig iron in place © 
scrap. However, the limit has jus 
about been reached in this respec 


Twenty-five to 30 open heart! 
furnaces were idle August | {v 
lack of scrap, against 12 idle f 
that reason July 1. Meanwhile 
during’ July receipts of scrap ¥ 
steel mills fell from an average © 
60 per cent of requirements to 4 
proximately 40 per cent of require 
ments. 
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THREE-SHIFT SCHEDULE 


By M. W. GARLAND, Chief Engineer, Refrigerating Machinery Dept., 
Frick Company, Waynesboro, Pa. 


DATA SHEET 





Three-Shift Schedule for a Plant Having a Chief Engineer and 
Three Watch Engineers, Each Serving 48 Hours per Week Only 
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Week |\Shift| Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday 
a A a A-& A-= A-E 4 
8-4 
8 8 4 & 8 8 8 
"3 £ Cc Cc c c . 
/2-8 
si 8 8 B-E 8-E 8-£E a 
8-4 
c c € ¢ Cc c Cc 
No.2 | 4-/2 
4 < as A A A as 
/2-8 
= c 4 Of C-£ Cr ¢ 
8-4 
| 
al a £ al a a a | 
No.3 | 4-/2 | 
| | 
8 ’ 4 8 8 8 8 8 
12-8 
€ ao a A-=E A-E A-=E 4A 
6-4 
8 8 & 8 8 8 & 
No.4 | 4-/2 
Cc Cc Cc c Cc Cc & 
/2-8 
At the end of each week, each operator advances to the second shift ahead. Example: Wher 
Qperator A has completed four weeks, one week under each of the four ovtlined above, he ther 
goes back fo the plar of Week No. / on the /2-8 shift. 
A=Watch Qverator. 8=Wetch Operator. C=Warch Operator. £=Chief Engineer. 
a 
10: 








oe 
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Three-Shift 48-Hour Schedule 


T ux schedule on the preceding 
page was developed to meet the 
needs of plants of small and me- 
dium size, where it is necessary to 
maintain three shifts of watch en- 
gineers. The plan as shown covers 
the shifts to be worked by a chief 
engineer having three watch oper- 
ators under him, but would be 
equally applicable if there were 
more operators on each trick. The 
schedule is based on experience; it 
was worked out by M. W. Garland, 
of the Frick Company. 

The shifts are so arranged that 
each man will have a Saturday anda 
Sunday off, at one time or another, 
every month. Each man also has a 
Monday and a Tuesday off. 

No one works more than 48 hours 
a week. The chief works six days 
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for Engineers 


a week, the same as the watch op- 
erators. A man who prefers to 
work the same shift can be “frozen” 
on that shift without upsetting the 
convenience of the other men or the 
effectiveness of the system. The day 
off of the frozen man will, however, 
change each week. 

The shifts are changed at mid- 
night—this gives both the men on 
the night turns some daylight work. 
The 4- 12 shift is even preferred by 
some men to regular day work, as 
it still leaves most of the night for 
sleeping and allows half a day of 
free time for other activities. The 
12-8 man likes his hours better 
than the old hours of 8 p.m. to 4 
a.m., which never gave him a free 
evening. 

Under this plan the chief engi- 


neer has a watch engineer to hel; 
in repair and maintenance work 
three days a week, during dayligh: 
hours, when stores and service men, 
if needed, are doing business. This 
means that all four men always 
work Wednesdays, Thursdays anc 
Fridays. 

At the end of each week, each 0! 
the watch engineers advances tw 
shifts ahead. The “A” man who 
starts on the all-daylight shift of § 
to 4 skips the 4-to-12 shift his sec- 
ond week and goes on the 12-to-% 
turn. The third week he works 
from 4 to 12 p.m. The fourth week 
he is back on the 8-to-4 all-daylight 
shift. With the beginning of a new 
month he moves two shifts ahead 
again, and takes the place of “(’ 
on the schedule. 
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Energy Losses at Suction Hoods 


By Allen D. Brandt* and Russell J. Steffy** 


This paper is the result of research carried on by the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS, at its Research Laboratory, 7218 
Euclid Ave., Cleveland 3, Ohio in cooperation with the U. S. Public Health Service. 


Purpose of Study 


T i: energy loss at suction hoods 
is an important consideration in 
the design of local exhaust systems 
for industrial atmospheric sanita- 
tion.’* Since this loss can be mini- 
mized by proper hood design, it has 
been the tendency among designers 
in recent years to shape the hoods 
in such manner that this loss would 
be as small as practically possible. 
On the basis of existing data, this 
procedure necessitated long trans- 
formation sections from the hoods 
or hood faces to the ducts and fre- 
quently made the design needlessly 
difficult owing to the interference 
with parts of the equipment or ma- 
chine. 

Recent field observations indi- 
cated that the energy loss at hoods 
is probably not so high as indicated 
in the literature. If these observa- 
tions are correct, it would not be 
necessary to use long transforma- 
tion sections and, as a result, hood 
design would be less difficult and 

. Sanitary Mnatpeer. U. S. Public Health 
Service, SHVE Research 
Laboratory. my "ASHVE. 
bee —— Assistant, ASHVE Research 
Pr numerals refer to Biblio- 
Presented at the Semi-Annual Meeting 
of the ven Socrety oF HEATING 
AND VENTILATING ENGINEERS, Montreal. 


Que, Canada, June 1946. 
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SUMMARY—The energy losses at 
the entrance to 175 different types 
of suction openings were deter- 
mined and the coefficients of entry 
were calculated. Effects of the fol- 


from hood throat; duct velocity: 
degree of hood taper (included 
angle): hood shape: hood face 
area to throat area ratio; flanges: 
and size of hood throat. 


less material would be needed for 
hood construction. 

In addition, the static suction in 
a duct close to an exhaust hood fre- 
quently affords the most convenient, 
if not the only practicable method 
of estimating the quantity of air 
being exhausted from a given op- 
eration.® This information is essen- 
tial to industrial hygiene engineers 
since the degree of contamination 
control is a function of the quantity 
of air exhausted. It is also extreme- 
ly important that the relationship 
between the exhaust ventilation 
rate and the contaminant concen- 
tration in the atmosphere be known 
for different hoods and different 
operations if it is to serve as a 


guide on other similar installations. 
If, as indicated by field observa- 
tions, most energy losses at hoods 
reported in the literature’* are too 
high, an avoidable error is intro- 
duced in the ventilation rate calcu- 
lation. 

Consequently, it was deemed ad- 
visable to study the energy loss at 
a large variety of hoods to deter- 
mine as accurately as practicable 
the true values and to provide in- 
formation which would serve to es- 
timate with a fair degree of accu- 
racy the coefficient of entry for any 
hood 


Experimental Procedure 


The experimental procedure and 
a discussion of the types of hoods 
investigated in this study are cov- 
ered in detail in Appendix A and 
will be summarized only very brief- 
ly at this point. 

A total of 175 different hoods, 
including (1) different shaped 
hoods, (2) different tapers or in- 
cluded angles, (3) different throat 
sizes, (4) different face area to 
throat area ratios, (5) flanged and 
unflanged and (6) different flange 
sizes, were tested at four different 
rates of air flow. The experimental 
setup is shown in Fig. 1, which is 
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Fig. 1. Setup for testing suction hoods 


-elf-explanatory (see Appendix A 
for more detail). 


Findings 


The coefficients of entry for all 
hoods were computed by 


Q 
OF eee ee (1) 


4008A V h, 


where C = coefficient of entry 
Q = measured quantity of air 
being exhausted 
A = area of the duct in which 
h, was determined 
h, = measured static suction in 
inches of water 


This is the same as the more com- 
mon expression which follows since 
Q 4008A \/h, 


| V ” Sega ipuuleasesie aahedie (2) 


where f = coefficient of entry 
h, = duct velocity pressure in 
inches of water 
h, = static suction in duct near 
hood in inches of water 





Not all authors agree on what is 
meant by the coefficient of entry. To 
industrial hygiene engineers the co- 
efficient of entry expresses the ratio 
of the actual air flow into a hood to 
the theoretical air flow as indicated 
in the foregoing equations. One 
author,’ on the other hand, defines 
the coefficient of entry as the ratio 
of the average velocity over the full 
area to the actual velocity in the 
vena contracta. Since there is con- 
siderable static regain downstream 
from the vena contracta, the coeffi- 
cients reported by this author are 
very low. For the purposes of de- 
sign of local exhaust systems and 
measurement of air quantities ex- 
hausted from given operations, the 
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ratio of the actual to the theoretical 
air flow rate has much more value 
than other expressions. The terms 
energy loss or entrance loss and 
coefficient of entry are used more 
or less interchangeably throughout 
this paper. This may be confusing 


to some readers unless it is rem-m. 
bered that the energy loss (re ;is. 
tance or pressure drop) is a f) ne. 
tion of the coefficient of entry 
squared as shown in Equation 


where h.= energy loss in inche 
water 
C = coefficient of entry 


h. = duct velocity pressu: 
inches of water 


In Table 1 are summarized th, 
coefficients of entry for the 167 
hoods having 8 in. diameter throats 
The hoods listed include round, re- 
tangular, square, flanged and un. 
flanged types. In addition to thes 
hoods the investigation included , 
few having different diameter 
throats but which were otherwis 
proportional. These will be dis- 
cussed separately later. The hood 
identification used in this and other 


Table 1—Summary of Test Results for Hoods Having 8 in. Throat Diameters 
(Duct velocity 4000 fpm) 

















In In- In 
cluded cluded cluded 
Hood Angle* Coeffi Hood Angle* Coeffi- Hood Angle* Coef 
Number Shape Deg cient Number Shape Deg cient®* Number Shape Deg 
1-2.5 Round 10 0.926 || 8-4 Square 40 0.944]| 14-5F-1 Rect. 107 0.88 
1-2.5F Round 10 0.967 || 8-3 Square 40 0.942)| 15-5 Round 136 Rg 
1-2 Round 10 0.922/| 8-3F Square 40 0.950)| 15-5F Round 136 0.89 
1-1.6 Round 10 0.888 || 8-3F-8 Square 40 0.955)) 15-4 Round 136 8 
1-1.2 Round 10 0.823 || 8-3F-4 Square 40 0.952/| 15-3 Round 136 R95 
2-2.5 Rect. 7 0.933 || 8-3F-2 Square 40 0.950) 15-3F Round 136 89 
2-2.5F Rect. 17 0.968 || 8-2 Square 40 0.933)/ 15-2 Round 136 0.902 
2-2 Rect. 17 0.925 || 8-2F Square 40 0.938)/ 15-2F Round 136 R85 
2-1.6 Rect. 17 0.903 || 8-2F-8 Square 40 0.939)| 16-5 Round 90 248 
3-6 Square 90 0.901/|| 8-2F-4 Square 40 0.941// 16-5F Round 90 95! 
3-6F Square 90 0.908 || 8-2F-2 Square 40 0.941)/ 16-4 Round 90 ys 
3-5 Square 90 0.895 || 8-2F-1 Square 40 0.942// 16-3 Round 90 ) 
3-4 Square 90 0.894/|) 9-5 Rect. 29 0.969) 16-3F Round 90 4 
3-3 Square 90 0.898 || 9-5F Rect. 29 0.981/| 16-2 Round 90 03 
3-3F Square 90 0.900/)| 9-4 Rect. 29 0.962/| 16-2F Round 90 4 
3-2 Square 90 9.887 || 9-3 Rect. 29 0.952) 16-1.6 Round 90 96 
3-2F Square 90 0.902/| 9-3F Rect. 29 0.966)| 16-1.4 Round 90 ' 
4-5 Rect. 109 0.870/|| 9-2 Rect. 29 0.938) 16-1.2 Round 90 8 
4-5F Rect. 109 0.872|| * °F Rect. 29 0.960|//16-F-%R Round 90 038 
4-4 Rect. 109 0.867 |/10-5 Rect. 81 0.936)) 17-5 Round 21 0.9 
4-3 Rect. 109 @.858 |/10-5F Rect. 81 0.952)| 17-5F Round 21 ga 
4-3F Rect. 109 0.873 |/10-4 Rect. 81 0.939]| 17-4 Round 21 6 
4-3F-4 Rect. 109 0.876 |/10-3 Rect. 81 0.926)| 17-3 Round 21 f 
4-3F-2 Rect. 109 0.880 ||10-3F Rect. 81 0.943]/ 17-3F Round 21 0.97 
4-2 Rect. 109 0.845 |/10-2 Rect. 81 0.912/| 17-2 Round 21 a46 
4-2F Rect. 109 0.879 ||10-2F Rect. 81 0.950)| 17-2F Round 21 0.9 
5-5 Rect. 134 0.860 |}11-5 Round 58 0.971)/ 18-1 Round 0 0.7 
5-5F Rect. 134 0.883 ||11-5F Round 58 0.978/| 18-F-10 Round 180 0.80 
5-4 Rect. 134 0.862 |/11-5F-8 Round 58 0.979)| 18-F-8 Round 180 0.81" 
5-3 Rect. 134 0.855 ||11-5F-4 Round 58 0.974/| 18-F-4 Round 180 sua 
5-3F Rect. 134 0.886 ||11-5F-2 Round 58 0.973])18-F-2 Round 180 0.818 
5-3F-8 Rect. 134 0.888 ||/11-5F-1 Round 58 0.974)) 18-F-1 Round 180 
5-3F-4 Rect. 134 0.884/|/11-5F-1R Round 58 0.978]//18-F-1R Round 180 Be 
5-3F-2 Rect. 134 0.890 |/12-6 Square 58 0.910]/ 19-1 Square 0 69 
5-2 Rect. 134 0.858 |/12-6F Square 58 0.923]|) 19-F Square 180 79 
5-2F Rect. 134 0.892 ||12-6F-8 Square 58 0.922]/ 19-F-8 Square 180 
5-2F-8 Rect. 134 0.895 ||12-6F-4 Square 58 0.923))19-F-4 Square 180 
5-2F-4 Rect. 134 06.892 /||/12-6F-2 Square 58 0.924|| 19-F-2 Square 180 
}-2F-2 Rect. 134 0.894 |/12-5 Square 58 0.919]/ 19-F-1 Square 180 (8 
5-2F-1 Rect. 134 0.888 /|/12-4 Square 58 0.922]/ 20-5 Round 50 8 
6-5 Rect. 54 0.950 |}12-3 Square 58 0.916]| 20-4 Round 50 a78 
6-5F Rect. 54 0.960 |/12-2 Square 58 0.895) 20-3 Round 50 0.9: 
6-5F-8 Rect. 54 0.949 ||12-2F-2 Square 58 0.905]/ 20-2 Round 50 0.96 
6-5F-4 Rect. 54 0.953 ||/12-2F-1 Square 58 0.905)]) 21-5 Round 30 ¥ 
6-5F-2 Rect. 54 0.956 |/13-5 Rect. 77 0.917]| 21-4 Round 30 ‘ 
6-5F-1 Rect. 54 0.954 ||13-5F Rect. 7 0.918}] 21-3 Round 30 git 
7-5 Round 40 0.985 ||13-4 Rect. 77 0.906) 21-2 Round 30 ’ 
7-5F Round 40 0.987 ||13-3 Rect. 77 0.893)/ 22-5 Round 115 44 
7-4 Round 40 0.976 ||13-3F Rect. 77 0.918]| 22-4 Round 115 0.9#4 
7-3 Round 40 0.968 |/13-2 Rect 77 0.893}| 22-3 Round 115 946 
7-3F Round 40 0.978 ||13-2F Rect. 77 0.922}| 22-2 Round 115 944 
7-2 Round 40 0.958 ||/14-5 Rect. 107 0.870)| 23-5 Square 115 890 
7-2F Round 40 0.962 ||/14-5F Rect. 107 0.878]| 23-4 Square 115 0.89 
8-6 Square 40 0.940/||/14-EF-8 Rect. 107 0.882/| 23-3 Square 115 0.890 
8-6F Square 40 0.955 ||14-5F-4 Rect. 107 0.880)| 23-2 Square 115 84 
8-5 Square 40 0.950 ||14-5F-2 Rect. 107 0.878 a 








*Major angle only for rectangular hoods 


Heating. Piping & Air Conditioning, September 1946—ASHVE Journal Section 








on 








tables is significant as explained 
more fully in Appendix A. The 
number (or numbers) before the 
first dash identifies the hood group, 
the one following the dash the ap- 
proximate hood face area to throat 
area ratio. F indicates a flanged 
hood with 12 in. wide flanges unless 
otherwise specified, the number fol- 
lowing the second dash indicates 
the flange width in inches if other 
than 12 in., and the R indicates a 
circular flange (most flanges on cir- 
cular hoods were square). 

A study of Table 1 will show that 
only 17 of the hoods tested have 
coefficients of entry below 0.850. Of 
these, 14 (groups 18, 19 and 16-F- 
\4R) represent some variety of an 
open duct end and 2 (1-1.2 and 
16-1.2) have unusually low face 
area to throat area ratios. The ma- 
jority of the coefficients (62 per 
cent) are 0.90 or above and of a 
total of 82 unflanged hoods studied 
26, or 32 per cent, had coefficients 
of 0.950 or higher. It is apparent 
that, with but few exceptions, the 
results obtained in this study are 
higher in general than those com- 
monly reported in the literature. 
Notable among the exceptions are 
the values for flanged and unflanged 
duct ends (hood groups 18, 19 and 
16-F-44R) which check very well 
with the usual values of 0.82 and 
1.72, respectively. The results on 
hood group 21 (average about 
0.97) agree fairly well with data on 
a similar hood given in reference 9 

0.944) but are considerably higher 

than results reported elsewhere, 
such as in reference 5, where a 
value of about 0.875 is given. 

The fact that most of the results 
obtained in this study are substan- 
tially higher than those in common 
use caused considerable concern and 
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Fig. 2. Some of 

-hood types 

studied. Small 

ratio of hood face 

area to throat 
area 


led to check and recheck of the test 
procedure from all angles. As all 
attempts in this direction confirmed 
the results listed, the authors are 
at a loss to explain the lower values 
reported elsewhere. As one check 
on test accuracy, a contracting jet 
orifice, borrowed from Case School 
of Applied Science, having, accord- 
ing to their studies, a coefficient of 
0.985, was tested. Several tests on 
this orifice at a duct velocity of 
about 4000 fpm gave an average 
value of 0.989, which is a satisfac- 
tory check and seems to substan- 
tiate the results reported in this 
paper. It was suggested by one 
other worker’® that the roughness 
of the taper to throat connection is 
extremely important and will influ- 
ence the value of the coefficient a 
great deal; the smoother or rounder 
this joint, the higher will be the 
coefficient of entry. That the na- 
ture of this connection will have a 
significant influence on the energy 
loss at a hood seems apparent, yet 
a careful study of the construction 
of most of the hoods used in this 
study indicates the presence of two 
features which should place them 
in. the high energy loss group. 
These features are: (1) the ta- 
pered section terminated inside the 
rolled edge of the throat section 


thereby presenting a straight and 
sharp edge at the point where the 
change in direction of air move- 
ment takes place and (2) at the 
rolled edge of some of the throat 
sections the pipe is drawn to form 
an internal bead the inside diame- 
ter of which is significantly less 
than the pipe diameter (see hoods 
4, 7 and 12 in Fig. 2). In spite of 
these apparent bad features in con- 
struction and the two different 
types of construction discussed in 
Appendix A, the measured coeffi- 
cients fall in line with each other, 
as will be demonstrated more clear- 
ly later. 


Effect of Distance from 
Throat on Results 

As is shown in Appendix A, 
readings were taken at a number of 
distances downstream from the 
throat. This was done purposely to 
determine how far from the throat 
readings should be taken to get re- 
liable results; that is, how far down 
the duct influence of the vena con- 
tracta would be felt sufficiently to 
give high or erratic results. This is 
a very important point in field 
work where the static reading is 
used to estimate the quantity of air 
being exhausted through a hood 
since the ductwork downstream 
from the hood is frequently so 
crooked, inaccessible or damaged as 
to make it imperative that the read- 
ing be taken very close to the hood. 

The results indicate that one pipe 
diameter is adequate for most hoods 
but that a greater distance is de- 
sirable if the included angle of the 
transformation section or hood is 
great. Of the 23 hood groups, hav- 
ing 8 in. diameter throats, stud- 
ied, only seven were found to 
have the lowest static suction read- 
ing more than one pipe diameter 
downstream from the throat. Per- 
tinent data on six of these hood 
groups are summarized in Table 2. 


Table 2—Unflanged Hoods Having Highest Pressure (Lowest Suction) More 
Than One Pipe Diameter Downstream From Hood Throat 


Major 
Hood Included 
‘-roup Shape Angle Deg 
4 ... Rectangular 109 
Te Sica te to's aie ie Rectangular 134 
a a. wenehate 4 Rectangular 77 
ch Snbetdoes Round 136 
Diedscaduedd Round 0 
SO csusasds Round 180» 











*Round unflanged open duct end 
*’Flanged round duct end. 


Distance 


Suction at One Lowest from Hood 
Pipe Diameter Suction Throat in Pipe 
In. Water In. Water Diameters 
1.378 1.35¢ 1% 

1.361 1.349 1% 
1.262 1.258 1% 
1.262 1.254 1% 
2.3463 1.926 4%4+ 
1.584 1.506 4%+ 
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Fig. 3. 


Effect of the included angle in unflanged hoods on the 


coefficient of entry 


It is not apparent why hood group 
13 is among this number. Other 
rectangular and square hoods hav- 
ing greater included angles have 
not given similar results. Further- 
more, this same characteristic did 
not appear for all sizes of the hood 
group nor at all duct velocities. It 
is believed, therefore, that this 
hood group is among the lot by 
virtue of a small experimental error 
(note the small difference) or some 
unusual characteristic of the air 
stream. For open duct ends or 
flanged duct ends, however, the 
static reading should be taken not 
less than three pipe diameters 
(preferably 5) downstream from 
the throat. The results in Tables 1 
and 2 indicate that even though the 
lowest static reading for some 
hoods with severe taper (over 100 
deg included angle) exists more 
than one pipe diameter downstream 
from the throat, for all practical 
purposes one pipe diameter is satis- 
factory up to included angles of 180 
deg (flanged duct ends). For in- 
cluded angles greater than 180 deg 
and for flanged and unflanged duct 
ends, the reading should be taken 
at a point not less than 3 pipe 
diameters downstream from the 
throat; the suction beyond 3 pipe 
diameters decreases only very little. 


Effect of Static Tap Location 
on Coefficient 


The static suction close to the 
throat of a rectangular to round 
taper or rectangular hood is not the 
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same at all locations around the 
throat, particularly if the sides 
ratio of the hood is quite large. 
Readings taken near the throat are 
considerably higher in the area of 
the major included angle than they 
are in the area of the smaller angle. 
Results indicate, however, that 
even with a sides ratio of 4 to 1 
and with major and minor included 
angles of 134 deg and 0 deg, respec- 
tively, the readings at one pipe 
diameter downstream from the 
throat vary only little at different 
locations around the duct as re- 
gards the relation to the different 
included angles. There is, of course, 
considerably more turbulence at 
this short distance from the throat 
with a hood of this type than with 
a round or square hood and suction 
readings should be taken at three 
or four points around the duct, if 
possible, to obtain the best results. 


Effect of Duct Velocity on 
Coefficient of Entry 


The coefficients of entry wer de. 
termined at duct velocities of : 
2000, 3000, 4000 and 5000 fp . o» 
70 different unflanged hoods. 1}, 
total averages of these coeffic on, 
at the different velocities are | 
0.920, 0.922 and 0.922, respect. ve} 
Hence it is obvious that the duc: 
velocity within the limits of 20% 
to 5000 fpm has no significan: iy 
fluence on the coefficient of ent: 


Effect of Hood Taper on 
Entrance Loss 


The unflanged hoods studie 
cluded a large variety of differen: 
tapers. In Table 3 are summarize 
the coefficients for hoods of dif 
ferent included angles, all othe 
variables having been kept con- 
stant, except as noted. It is ap. 
parent from the table that 
best hood from the energy loss 
standpoint has an included ange 
of about 40 deg. This is trv 
whether the hood is round, squar 
or rectangular. The approximate 
coefficients for unflanged, round 
square and rectangular hoods hayv- 
ing throat diameters of 8 in. and 
face area to throat area ratios of 
5, and for included angles of | 
to 180 deg are shown in Fig. : 
Of interest are the coefficients 
listed in Table 3 for hoods 16, 17 
20 and 21 (included angles of % 
20, 50 and 30 deg respectively 
since the construction of 
hoods was such that the taper t 
throat section junction appeared 
to be considerably smoother thar 
the other hoods (see Appendix 
A). Yet the coefficients are no 
out of line with those of the other 


these 


Table 3—Effect of the Included Angle in Unflanged Hoods on the Coefficient 0! 
Entry 


As 
(Duct velocity about 4000 fom. — about 5 except where otherwise stated) 
As 








Included Angle in Degfees 














Hood 

Type 0 10 20 30 40 50 60 80 90 105 120 135 13 
Coefficients of Entry 

ROuRE ..ccccecves 0.717 0.926 0.967 0.975 0.985 0.980 0.966 0.948 0.944 0.885 81 

epee er 0.697 0.950 0.919 0.895 0.890 0.7 

Rectangular® ... 0.933¢ 0.969 0.950 0.927 0.870 0.86 ‘ 








*Open end duct—same as 360 deg. 


>Major angles only for rectangular hoods. 


As 
e— = 2.5 
As 
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hoods. Both Table 3 and Fig. 3 indi- 
cate that in general the coefficients 
for square and rectangular hoods 
are in the order of 0.03 lower than 
for similar round hoods, this dif- 
ference being greater in the middle 
section of the curve than at the ex- 
tremities. 

These data are at considerable 
variance with other information in 


the literature on this same subject. 
One source® suggests that the low- 
est energy loss is accomplished 
with a hood having an included 
angle of 13 deg. Another source® 
suggests that a hood having an in- 
cluded angle of 60 deg or more has 
the same coefficient of entry as a 
flanged duct end. As indicated in 
Table 3, a 60 deg hood is an excel- 


Table 4—Effect of Hood Face Area to Throat Area Ratio on Coefficient of Entry 
for Unflanged Hoods (Duct velocity 4000 fpm) 


Included 








Hood Angle* Coefficients for Different Area Ratios 
Group Shape Deg 6 5 4 3 2 1.6 1.2 
Round 10 0.926 0.922 0.888 0.823 
Rectangular 17 0.933 0.925 0.903 
Square 90 0.901 0.895 0.894 0.898 0.887 
{ Rectangular 109 0.870 0.867 0.858 0.845 
5 Rectangular 134 0.860 0.862 0.855 0.858 
7 Round 40 0.985 0.976 0.968 0.958 
8 Square 40 0.940 0.950 0.944 0.942 0.933 
a Rectangular 29 0.969 0.962 0.952 0.938 
10 Rectangular 81 0.936 0.939 0.926 0.912 
12 Square 58 0.910 0.919 0.922 0.916 0.895 
13 Rectangular 77 0.917 0.906 0.893 0.893 
15 Round 126 0.883 0.893 0.895 0.902 
16 Round 90 0.948 0.952 0.950 0.952 0.959 0.811 
17 Round 21 0.967 0.963 0.960 0.946 
20 Round 50 0.986 6.978 0.973 0.960 
21 Round 30 0.975 0.975 0.970 0.955 
22 Round 115 0.944 0.944 0.945 0.944 
23 Square 115 0.890 0.890 0.890 0.884 





“SMaior angle only for rectangular hoods 


Table 5—Effect of Flanges on Coefficient of Entry 








Hood Included Coefficient 
Num- Angle Un- 

ber Shape Deg flanged ! Flanged 
1-2.5 Round 10 0.926 0.967 
2-25 Rectangular 17 0.933 0.968 
3-6 Square 90 0.901 0.908 
3-3 Square 90 0.898 0.900 
3-2 Square 90 0.887 0.902 
4-5 Rectangular 109 0.870 0.872 
4-3 Rectangular 109 0.858 0.873 
4-2 Rectangular 109 0.945 0.879 
5-5 Rectangular 134 0.860 0.883 
5-2 Rectangular 134 0.855 0.886 
5-2 Rectangular 134 0.858 0.892 
6-5 Rectangular 54 0.950 0.960 
7-5 Round 40 0.985 0.987 
7-3 Round 40 0.968 0.978 
7-2 Round 40 0.958 0.962 
8-6 Square 40 0.940 0.955 
8-3 Square 40 0.942 0.950 
8-2 Square 40 0.933 0.938 
+ Rectangular 29 0.969 0.981 


Rectangular 29 0.952 0.966 














(Duct velocity 4000 fpm, flange width about 12 in. 








) 

Hood Included Coefficient 
Num- Angle ine | 

ber Shape Dee flanged | Flanged 

9-2 Rectancular 29 0.938 0.960 
10-5 Rectangular §&1 0.936 0.952 
10-3 Rectangular 81 0.926 0.943 
10-2 Rectangular 81 0.912 0.950 
11-5 tound 58 0.971 0.978 
12-6 Square 58 0.910 0.923 
13-5 Rectangular 77 0.917 0.918 
13-3 Rectangular 77 0.893 0.918 
13-2 Rectangular 77 0.893 0.922 
14-5 Rectangular 107 0.870 0.878 
15-5 Round 36 0.883 0.895 
15-3 Round 136 0.895 0.891 
15-2 Round 136 0.902 0.885 
16-5 Round 90 0.948 0.955 
16-3 Round 90 0.950 0.955 
16-2 Round 90 0.952 0.947 
17-5 Round 21 0.967 0.983 
17-3 Round 21 0.960 0.975 
17-2 Round 21 0.946 0.964 


Table 6—Effect of Flange Width on Coefficient of Entry 


(Duct velocity 4000 fpm) 





Included 

















Hood Angle* Coefficients for Different Flange Widths 
Number Shape Deg. 12 in. Sin. 4 in. 2 in. lin 
4-3 Rectangular 109 0.873 0.876 0.880 
3 Rectangular 134 0.886 0.888 0.884 0.890 
2 Rectangular 134 0.892 0.895 0.892 0.894 0.888 
6-5 Rectangular 54 0.960 0.949 0.953 0.956 0.954 
8-3 Square 40 0.950 0.955 0.952 0.950 
8-2 Square 40 0.938 0.939 0.941 0.941 0.942 
11-5 Round 58 0.978 0.979 0.974 0.973 0.974 
12-6 Square 58 0.923 0.922 0.923 0.924 
14-5 Rectangular 107 0.878 0.882 0.880 0.878 0.883 
a Round 0 0.803% 0.811 0.814 0.818 0.835 
19 F Square 0 0.791 0.795 0.792 0.795 0.800 








~*Major angle only for rectangular hoods. 
*l0 in. flange. 
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lent one and the coefficient is in 
the order of 0.94 not 0.82 as for a 
flanged duct end. It must be noted, 
of course, that these values are 
for hoods having 8 in. diameter 
throats. For different size hoods 
the coefficients will differ as shown 
later. 


Effect of Face Area to Throat 
Area Ratio on Entrance Loss 


A total of 16 different hood 
groups were studied at four dif- 
ferent hood face area to throat area 
ratios. These included round, 
square and rectangular hoods. In 
addition a few hoods were studied 
at different ratios. The results of 
these tests are tabulated in Table 4. 

It is apparent from these data 
that the face area to throat area 
ratio in the range of 5 to 2 has only 
a very small influence on the coeffi- 
cient of entry; the coefficient de- 
creasing as the ratio decreases for 
most hoods. The averages for all 
hood groups 3 to 23 inclusive are 
0.931, 0.929, 0.924 and 0.916 for 
face area to throat area ratios of 
5, 4, 3 and 2, respectively. It is in- 
teresting to note, however, that 
most of this reduction takes place 
among the hoods having a small 
degree of taper. Thus the average 
coefficients at the four different 
face area to throat area ratios for 
the seven hood groups having in- 
cluded angles of 90 deg or more 
are 0.899, 0.900, 0.899 and 0.896 
as against the values given for 
all hood groups and 0.955, 0.952, 
0.944 and 0.932, respectively, for 
the hoods having included angles of 
less than 90 deg. The ratio value 
of 2, however, appears to be the 
lower limit of the range in which 
the coefficients are essentially con- 
stant. Of the three hoods studied 
at ratios below 2, only one re- 
mained essentially the same at a 
ratio of 1.6 and both hoods investi- 
gated at a ratio of 1.2 showed co- 
efficients essentially the same as for 
flanged duct ends. 

These data indicate that, con- 
trary to common belief’, the hood 
face area to throat area ratio has 
very little effect on the coefficient 
of entry except for values less than 
2. The reason for this is not ap- 
parent at the time of this writing. 
At first glance it would seem that 
the face area to throat area should 
have an influence on the coefficient 
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Coeflicient for Different Included Angles 





Table 7—Effect of Throat Diameter on Coefficient of Entry _ 


Throat ~ —— Br: iii 
) 40 90° F 
a 0° or 360° As Ay 180" 
(open duct) (= = 5) (= = ») (Flanged Duct) 
Aa As 
4 0.702 0.926 0.919 0.793 
8 0.717 0.985 0.948 0.810 
12 0.695 0.962 0.952 0.802 


since the loss at the hood face ob- 
viously is greater with a small than 
with a large area and it seems un- 
likely that this difference is made 
up by the greater length of the 
larger area hood. It is hoped that 
this problem may be investigated 
further to find the reason for these 
results. 


Effect of Flanges on 
Coefficients 


Of the tapered hoods investi- 
gated, 39 were studied with 12 in. 
wide flanges and without flanges. 
These results, summarized in Table 
5, indicate a significant but unim- 
portant increase in the coefficients 
with flanges. The average of all co- 
efficients without flanges is 0.919 
and with flanges is 0.933. All hoods 
except three (15-3, 15-2 and 16-2) 
showed increases with flanges. The 
exceptions are the round hoods with 
the greatest included angles and 
with small face area to throat area 
ratios. The reasons for these de- 
creases are very likely the same as 
those which caused the coefficients 
of these same hoods to increase as 
the face area to throat area de- 


1.00 


0.90 


COEFFICIENT OF ENTRY 
0.80 


20 40 60 60 


o 2.70 


Square 


Rectangular 


creased (see Table 4). Since the 
average increase is 0.014 and the 
median increase is 0.013, it may be 
concluded that in general the co- 
efficient of a hood is increased 
about 0.015 by providing a 12 in. 
wide flange. For all practical pur- 
poses, however, this increase is too 
small to have significance. 


Effect of Flange Width 
on the Coefficient 


Flange widths of 12, 8, 4, 2 and 
1 in. were used on some of the 
hoods investigated. The results of 
these tests are given in Table 6. It 
is obvious from these data that the 
flange width in the range studied 
has no significant effect upon the 
coefficient of entry. The average 
value for the coefficients of the 
seven hoods which were studied 
over the entire range of flange 
widths are 0.891, 0.893, 0.892, 0.894 
and 0.897 for 12, 8, 4, 2 and 1 in. 
widths, respectively. On the basis 
of the data in Tables 5 and 6 it 
is logical to conclude that flanges 
have no significant effect on the co- 
efficient of entry of hoods other 
than duct ends. Even a % in. wide 


Note: 


flange (see hood 16-F-42R in | 
1) has about the same coeffi 
as wider flanges (see 18-F in | 
6). 


Effect of Large Adjacent 
Surfaces on Coefficient 


A few tests were run on diff: 
hoods with large flat surfaces 
cent to one, two, or three sid: 
the hoods, the surfaces being | 
lel to the center line of the ex! 
duct. These conditions wer 


it 


tended to simulate those existing }; 


industry when a hood is laid o 
located adjacent to, a table to; 
possibly one or two vertical | 
tions are located at the end 
sides of the hood to eliminate 


drafts or for other purposes. ye: 


though the number of tests 


very small, the results indicate ¢| 
such conditions have no important 
influence on the coefficient of ent; 


Effect of Hood Throat Size on 
Coefficient 


Since for similar hoods the 


ra 


tios of the hood face perimeter an 


the throat perimeter to the hood 
face area and the throat area, re- 
spectively, decrease as the hood or 


throat size increases, it 
logical that the coefficient of e 
would be affected by the throat 


for hoods of similar shape and pro- 


portions. It was believed that 


coefficient would increase as the six 


increases and vice versa. Four 


Average curves for all hoods. 
Fianged duct end is the same 


os an included angle of 180°, 
and a plain duct end is the 
e 
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parable hoods of each 4 in. and 12 
in. throat size were studied and 
the results are summarized in Table 
7. These results are very inter- 
esting, since the larger size hoods 
did not show the anticipated lower 
energy losses and the coefficients 
of the smaller hoods were lower 
than expected. It is not clear to 
us why the coefficients of the 
larger hoods are lower than those 
of the hoods having 8 in. diameter 
throats. Variations of the order 
shown in the table for the 40 and 
90 deg tapered hoods having 8 in. 
and 12 in. throats might be ex- 
plained on the basis of minor dif- 
ferences in construction; a point 
which was discussed earlier. Other 
factors which may have contributed 
to these very small inconsistencies, 
particularly in the case of the plain 
and flanged duct ends, are: (1) in- 
accurate measurement of the inside 
pipe area, (2) roundness of open 
end, (3) thickness of metal and (4) 
type of construction. The inside 


» diameters of the ducts were deter- 


mined by measuring the diameter 


} at three or four places and averag- 


ing these measurements. Since 
these values were found to be close 
to 8 in. and 12 in. respectively, 
these figures were used in the cal- 
culations and might easily have 
varied from the exact values suffi- 
‘iently to have caused the small in- 
consistencies noted. The 8 in. duct 
was made of 16 gage metal and was 
definitely more nearly round than 
the 4 in. or 12 in. ducts. The great- 
er thickness of the metal in the 8 
in. duct, also, would tend to in- 
crease the coefficient since it served 
as a very narrow flange. This small 
difference may appear at first 
thought to be of no consequence yet 
actual tests on an 8 in. duct of 20 
gage material gave a result 0.011 
lower than that for the 16 gage 
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duct although other variables prob- 
ably contributed to this difference; 
also a \% in. flange had a coefficient 
of 0.839 (hood 16-F-4%R, Table 1). 
In addition the smooth seam of the 
8 in. duct contrasted to the usual 
construction of the 12 in. duct may 
have added a small amount to the 
higher coefficient of the 8 in. duct. 
These several factors may well ac- 
count for the fact that the & in. 
coefficient (average 0.865) was 
slightly higher than the 12 in. co- 
efficient (average 0.853) rather 
than vice versa. This difference 
however, is too small to have any 
practical significance. The differ- 
ence between the coefficients for the 
4 in. hoods (average 0.825) and the 
8 in. hoods is sufficiently large to 
warrant consideration even in field 
work if accuracy of results is im- 
portant. However, the greatest 
deviation of any single value in 
Table 7 from the average for all 
three sizes of similar hoods is less 
than 4 per cent. This is well within 
the range of permissible error for 
most field work. 


Conclusion 


The energy losses at the entrance 
to 175 different types of suction 


openings were determined and the 
coefficients of entry were calcu- 
lated. Effects of the following fac- 
tors on the coefficient of entry were 
studied : 


1. Distance of suction measure- 
ment downstream from hood throat 

2. Duct velocity 

3. Degree of hood taper (included 
angle) 

4. Hood shape 

5. Hood face area to throat area 
ratio 

6. Flanges 

7. Size of hood throat 


On the basis of the data obtained 
in this study it may be concluded 
that: 


1. Reliable results will be obtained 
if suction readings are taken one o1 
more pipe diameters downstream from 
the throat for hoods having included 
angles up to 180 deg and three or 
more pipe diameters downstream from 
the throat for included angles of 180 
deg (flanged pipe end) to 360 deg 
and for 0 deg (plain pipe end). 

2. Duct velocity in the range of 
2000 to 5000 fpm has no significant 
effect on the coefficient of entry. 

3. The degree of hood taper (in 
cluded angle) is the most significant 
factor affecting the coefficient of en 
try (see Fig. 3). The coefficients vary 
from about 0.70 for 0 deg included 
angle (plain pipe end) to a maximum 
of about 0.98 for a round hood with 
an included angle of 40 deg. 

4. The hood shape, whether round, 
square or rectangular, has a signifi 
cant, though relatively unimportant, 
effect on the coefficient of entry. The 
coefficients for round hoods are in the 
order of 0.02 to 0.04 higher than for 
square and rectangular hoods. The 
differences are greater in the middle 





Fig. 6. Some of hood types studied. Large ratio of hood face area to throat area 
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portion of the curve than at the ends 
(see Fig. 3). 

5. The hood face area to throat 
area ratio in the range of five to two 
has no important effect upon the co- 
efficient of entry. Below 2 this ratio 
becomes of concern, because the co- 
efficient approaches that of a flanged 
duct end which it equals at a ratio 
of 1.2. 

6. Flanges have no important in- 
fluence on the coefficients of tapered 
hoods. They do, however, have a very 
important influence on the coefficients 
of plain duct ends (0 deg included 
angle). 

7. The size of the hood throat has 
a significant, though not too impor- 
tant effect on the coefficient of entry 
for similar hoods. An 8 in. diameter 
throat gave higher results than 4 in. 
or 12 in. diameter throats, although 
the difference between the 8 in. and 
12 in. results is not significant. 

8. Entry coefficients accurate to 
within about plus or minus 5 per 
cent may be predicted if the hood 
shape and included angle are known. 
Curves for this purpose are shown 
in Fig. 4. These curves differ slightly 
from those in Fig. 3 since they have 
been modified to take into account the 
effect of the hood throat sizes or duct 
sizes in the range commonly encoun- 
tered in local exhaust systems. 


Most of the results obtained in 
this study differ considerably from 
many of those reported in the liter- 
ature and in common use today. 
With the exception of plain duct 
ends and flanged duct ends the re- 
sults shown are higher than most 
of those cited in the literature. All 
attempts to find the reason for 
these differences were unsuccessful. 


When considering the data and 
statements in this paper, it must be 
borne in mind that reference is 
made only to the coefficient of en- 
trance, not to the relative merits 
of one hood to another as regards 
its performance. For example, 
while a flange does not improve a 
hood in regard to entrance loss, it 
improves the air flow pattern in 
front of the hood a great deal; the 
wider the flange the better, in this 
respect. Likewise, the hood face 
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area, while unimportant from the 
viewpoint of entrance losses, has a 
decided influence on the air flow 
pattern in front of the hood. Con- 
sequently, the statements in this 
paper must not be construed as im- 
plying that one hood is no better 
than another in regard to the air 
flow pattern produced by it. 
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Table 8—Unflanged Round Hoods Studied 
(Dimensions and Data) 














(Refer to Fig. 7 for Letter Designations) 








Hood dy ds Ai A; — I 
Number In In Sq In. Sq In A: In 
1-2.5 12% 8 128 50 2.6 27% 
1-2 11 8 95 50 1.9 18 
1-1.6 10 8 79 50 1.6 11% 
1-1.4 9% 8 71 50 1.4 8% 
1-1.2 8% 8 60 50 1.2 4% 
7-5 18 8 254 50 5.1 13% ‘ 
7-4 16 8 202 50 4.0 11 
7-3 13% 8 149 50 3.0 8 
7-2 11% 8 99 50 2.0 4%% 
11-5 18 8 254 50 5.1 9 § 
15-5 18 8 254 50 5.1 2 
15-4 16 8 202 50 4.0 1% 
15-3 13% s 149 50 3.0 1% \ 
15-2 11% 8 99 50 2.0 % 2 
16-5 18 8 254 50 5.1 5 
16-4 16 8 202 50 4.0 4 
16-3 13% 8 149 50 3.0 3 
16-2 11% 8 99 50 2.0 1% 
16-1.6 10% 8 82 50 1.6 1 
16-1.4 914 s 71 50 1.4 % 
16-1.2 8% s 60 50 1.2 le 
17-5 18 8 254 50 5.1 27 
17-4 16 8 202 50 4.0 21% 
17-3 13% Ss 149 50 3.0 15% 
17-2 11% 8 99 50 2.0 8% 
18-1 Rg 8 50 50 1.0 — 
20-5 17% 8 247 50 4.9 11 
20-4 16 8 202 50 4.60 9 
20-3 14 8 154 50 3.1 6% 
20-2 11% x 99 50 2.0 3% 
21-5 18 x 254 50 5.1 19 
21-4 16 8 202 50 4.0 15% 
21-3 14 8 154 50 3.1 11% 
21-2 11% & 99 50 2.0 6% 
22-5 18 x 254 50 5.1 3% 
22-4 16 8 202 50 4.0 2% 
22-3 13% 8 149 50 3.0 2 
22-2 11% s 104 50 2.1 1 
24-5 9 4 64 13 4.9 6% 4 
25-5 9 4 64 13 4.9 2% av 
26-1 4 4 13 13 1.0 0 
27-5 27 12 572 113 5.1 ™% 0 
28-5 27 12 572 113 5.1 21 i 
29-1 12 12 113 113 1.0 
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Fig. 8. Square unflanged hoods 


Fig. 9. Rectangular unflanged hoods 


What We Muke. 
500. B. F. Sturtevant Company, Bos- 
ton, Mass., 1945. 





























Table 9—Unflanged Square Hoods Studied 
(Dimensions and Data) 


(Refer to Fig. 8 for letter 


Ai 

a b d: (a x b) A; 

In. In. In Sq In. Sq In 
18 18 8 32 50 
16 16 8 256 50 
14 14 8 196 50 
12 12 8 144 50 
10 10 s 100 50 
18 18 8 324 50 
16% 16% ‘ 272 50 
14 14 x 196 50 
12 12 8 144 50 
10 10 8 100 10 
18 18 8 324 50 
16% 16% 8 264 50 
14% 14% S 210 50 
11% 11% S 132 50 
10 10 8 100 50 
8 8 ge 64 64 

16 16 s 256 50 
14 14 S 196 50 
12 12 s 144 50 
8 100 50 


10 10 


Table 10—Unflanged Rectangular 


de signa ations) 


(Dimensions and Data) 


(Refer | to Fig. 9 for letter 


b A, 

a b ad (aXb) A: 
In In a In Sqin. Sq In 
x 16 2.0 8 128 »f 
8 12 1.5 sg 96 0 
8 10 1.3 8 80 50 
ll 22 2.0 8 242 50 
104 19% 1.9 8 200 50 
9 15% 1.6 8 147 58 
8% 11\% 1.3 8 98 90 
8 31% 3.9 8 252 50 
8 24% 3.0 8 194 50 
8 19 2.4 8 152 50 
8 12 1.5 8 96 50 
11 22 2.0 8 242 5 
11 22 2.0 8 242 50 
10 18\% 1.8 8 183 50 
9% 15 1.6 8 139 50 
8% 114 1.3 8 96 50 
8 31% 3.9 8 252 50 
8 23% 3.0 8 190 50 
8 18 2.3 s 144 50 
8 12 1.5 x 96 50 
ll 22 2.0 S 242 50 
10% 19% 1.9 8 200 50 
9% 15 1.6 8 139 50 
&& 11% 1.3 x 96 50 
8 31% 3.9 s 252 50 








Catalog No. 


Ay Included 
I Angle 
1 In leg 
6.5 90 
5.1 4 SO 
3.9 ; 90 
2.9 2 90 
2.0 1 90 
6.5 13% 40% 
5.4 11% 40% 
3.9 gy 40% 
2.9 5, 40% 
2° 0 2% 4101, 
6.5 G 58 
5.3 7% 58 
4.2 5% 58 
2.6 3% 58 
2 0 14, 58 
1.0 0 
5.1 2% 115 
9 y 4 115 
..9 1% 115 
2.0 1 115 
Hood Studied 
designations) 
A, Included Angle 
I Deg 
A In ~ Major | Minor 
2.6 27 17 0 
1.9 13% 17 0 
1.6 6% 1 0 
1.8 ) 10 33% 
1.0 i 1Ou 33% 
2.9 2% 109 13% 
2.0 1% 109 33% 
5. 5 134 0 
3.9 3% 134 0 
3.0 2% 134 0 
1.9 1 134 0 
48 13% 54 12% 
4.8 27% 29 6% 
3.7 20 29 6% 
2.8 13% 29 6% 
1.9 6% 29 6% 
5.0 13% 81 0 
3.8 9% 81 0 
2.9 5% 1 0 
1.9 2% 81 0 
4.8 8% 1i% 20 
4.0 7% 77% 20 
2.8 4% 17% 20 
1.9 1% 77% 20 
5.0 8% 107 0 
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Appendix A 


Experimental Procedure 

Most of the hoods studied had 8 in. 
diameter throats since the available 
experimental setup had 8 in. diameter 
ductwork and metering devices. The 
test arrangement with a round hood 
attached is shown in Fig. 1. The hood 
throats were slightly less than 8 
in. in diameter to accomplish a 
snug inside lap fit. An air seal be- 
tween the hood throats and duct was 
accomplished by means of adhesive 
tape as shown in the figure. The me- 
tering device was a 6.00 in. sharp- 
edged orifice located about 26 ft (39 
duct diameters) downstream from the 
hood. The computed calibration curve 
for the orifice checked very closely 
with rates of air flow determined by 
pitot traverses in the duct. The va- 
riations of the computed rate of air 
flow from that determined by pitot 
tube studies by different individuals 
at different rates of air flow and on 
different days were all less than plus 
or minus 3 per cent. 

The end of the duct to which the 
hoods were attached for study was a 
carefully made, butt seamed, almost 
truly round, 24 in. long, section of 
pipe of 16 gage material. The % in. 
thick flange which was welded to the 
pipe at the downstream end served 
also to maintain the shape of the pipe 
almost truly round under all condi- 
tions. Static taps having 1/32 in. 
holes through the pipe wall were lo- 
cated in a straight line and three 
inches on center as shown in Fig. 5. 
The end taps were each 3 in. from the 
ends of the pipe. In addition to the 
single taps at the 3 and 18 in. loca- 
tions three other taps were located 
around the pipe at 90 deg intervals 
(see Figs. 1 and 5) permitting aver- 
age static readings around the pipe at 
these two locations. An additional 
tap was located 12 in. beyond the 
flange or 36 in. from the open end of 
the pipe as shown in the figures. The 
length of the throat section of all 
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7-5F 18 
7-3F 13% 
7-2F 11% 
8-6F 

8-3F 

8-3F-8 
8-3F-4 
8-3F-2 

8-2F 

8-2F-8 
8-2F-4 
8-2F-2 
8-2-1 

9-5F 

9-3F 

9-2F 

10-5F 

10-3F 

10-2F 

11-5F 18 
11-5F-8 18 
11-5F-4 18 
11-5F-2 18 
11-5F-1 18 
11-5F-1R 18 


14-5)°-8 
14-5F-4 
14-5F-2 
14-5F-1 
15-5F 18 
15-3F 13% 
15-2F 11% 
16-5 | 
16-3F 13% 
16-2F 11% 
16-F-%R 8 
17-5F 18 
17-3F 13% 
17-2F 11% 
18-F-10 
18-F-8 
18-F-4 
18-F-2 
18-F-1 
18-F-1R 
19-F 
19-F-8 
19-F-4 
19-F-2 
19-F-1 
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Table 11—Flanged Hoods Studied 


(Dimensions and Data) 


hoods having 8 in. diameter t) roa), 
was 6 in. so that by overlappir ~ ¢}, 
pipe and throat 1 in. the first ta. wa, 








Refer to Figs. 7, 8, 9 and 10 for Letter Designations) 
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located one pipe diameter downs: reap, 
from the throat and successiv: tap. 


t 





were located at 3 in. intervals up ; 





As 26 in. from the throat and tho |a« 
of A: I “ x y As - tap at 41 in. from the throat. 
In. Sq In. In. In. In. In. Sq In. Ai s 
The pressure drop across the © rifi¢. 
was measured by means of a vertica) 
128 42 2 14% 14% 1764 13.8 water manometer and the stat 1c. 
. oo 4 = 13% — me tion readings were made with care 
° : ~ pp = fully calibrated inclined water ma, 
12 144 36 36 12 12 1296 9.0 : 4 
10 100034 24 12 12 1156 11.6 ometers (see Fig. 1) in mos: jy 
ie = a A : 3 _ _ stances. Vertical manometers wer, 
a2 i 2 * 2 4 0 . . a0 
15% M7 23% 17% 4 r a1 “Y- used from time to time as a doubj 
15% M7 19% 13% ° ° 263 18 check on the inclined gages. As 
11M 98 35% 32% 12 12 1155 11.8 general rule, static readings on a 
« r ono 4 yu 6 7 od . : 
— ae ae ~ —" ~ nina zs hoods were made at one pipe diam. 
19 15285 24 8 8 840 5h eter and three pipe diameters (act 
19 15227 16 4 4 432 2.8 ally 23 in.) from the throat at 
19 152.23 12 2 2 276 1.8 pipe velocities of about 2000, 3000 a: 
~ - as - 7 . = ys 5000 fpm, and readings were made 
12 96 20 16 4 4 320 33 at all taps with a pipe velocity o; 
12 96 16 12 2 2 192 2.0 4000 fpm, a common duct veloc: 
12 96 14 10 1 1 140 1.5 industrial local exhaust systems. <A 
99 949 - — < 
= ro = 4 : y ea ye large number of the readings at th 
29 242 30 19 4 4 570 24 8 in. and 23 in. stations were mace 
22 2420.26 15 2 2 390 1.6 on both the single tap in the line of 
22 oe - = p a B as taps and on the interconnected taps 
- - - ‘ de : 
149 «387% 37% 12 12 1425 9.6 spaced 90 deg apart. The purpose o 
99 35% 35% 12 12 1243 12.5 this was to be certain that the sing 
18 32442 42 12 12 1764 5.4 tap reading was correct, particular); 
” a = 7 7 oo > with rectangular and square hood: 
12 14420 20 4 4 400 28 where the static suction close to the 
12 144 16 16 2 2 256 1.8 throat is not the same at al! points 
10 100 34 34 12 12 1156 11.6 around the duct. 
10 100.26 26 8 8 676 6.8 
10 100 =s:18 18 4 4 324 3.2 s 
10 10014 14 2 2 196 2.0 Hoods Studied 
10 100 = 12 12 1 1 144 1.4 
22 2420 46 35 12 12 1610 6.7 Data were collected for a variety of 
15 139 39 33% 12 12 1297 9.3 : . . 
11% 96 35% 82% 12 2 1146 11.9 ‘hoods most of which had 8 in. diam 
31% 252 56 32 12% 12 1792 7.1 eter throats facilitatin convenient 
18 14442 32 12 12 1344 9.3 connection to the 8 in. duct diameter 
12 96 36 33 12 12 1152 12.0 of the test equipment. A few hoods 
= ~ = 7 a sca = of different size were studied alsi 
254 «26 9 4 4 676 27 Suitable transformation sections and 
254 822 22 2 2 484 1.9 straight duct sections were used 
. ie 4 A .. a a 1S permit attaching the different throat 
18 32442 42 12 12 1764 54 size hoods to the test equipment and 
18 324 34 34 8 8 1156 3.6 to permit obtaining satisfactory air 
= = 26 36 4 4 a a flow and suction readings. A 4.00 i: 
an 14 14 5 ° 196 oe diameter orifice was substituted for 
10 100 12 12 1 1 144 1.4 the 6.00 in. one for the smaller hoods 
22 24246 35 12 12 1610 6.7 ood : : ae 
15 13939 33% 12 12 1297 9.3 she beets ee coe came 
11% 96 35% 32% 12 12 1146 11.9 throats were divided between round 
31% 252 56 32 12 12 1792 7.1 square and rectangular; the rectar 
31% 22 441% 24 s s te 4.6 gular group being further varied i 
31% 252 39% 16 4 4 622 2.5 d to th a ae tn width | 
31% 252 35% 12 2 2 426 1.7 regard to the ratio 0 2 wees ° 
31% 252 33% 10 1 1 335 1.3 length of the hood face dimensions 
254 42 42 12 12 1764 6.9 Each shape group contained a variet) 
Se ae = 1435 9.6 of hoods as regards the rate of diver 
99 35% 85% 12 12 1243 12.5 f the t he include 
254 42 2 12 12 1764 6.9 gence 0 e vaper, or the include 
149 37% 37% 12 12 1425 9.6 angle. The ratio of the hood face area 
99 = 35% 35% a 12 = 12.5 to the throat area was varied fror 
5 a ./) _ 3 c 
oe 4 a . -. m. “y about 5 (6!4 for square hoods) to? 
149 37% 37% 12 2 1425 9.6 (less for afew hoods) by cutting 
99 35% 35% 12 12 1243 12.5 down the length of the hoods wit! 
5008 28 10 10 784 15.7 
5024 24 x 8 576 0=Cti«asSté«éSC MT. 
500 s«16 16 4 4 256 5.1 The hoods were all made by th 
= ~ 4 : : = oo same sheet metal contractor. Twent) 
a) . ; usud 
ea 10° 12 12 7 16 gage material was used and Oe ome 
508 28 10 10 784 15.7 industrial construction was specife’ 
500s 24 24 8 8 576 11.5 The throat sections were lap jointe 
50 16 16 4 4 256 5.1 and riveted. Not all the hoods wer 
- = " — = ordered at one time; they were ma 
5010 10 1 1 100 2.0 , y : 


on at least four different orders @ 
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different times over a period of abou! 
three months. It is not likely tha 
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they were all made by the same sheet 
metal worker since two distinct types 
of construction are apparent in Figs. 
2 and 6. Hoods 16, 17, 20 and 21 pre- 
sent smoother taper to throat connec- 
tion than do the others, yet it is the 
opinion of the authors that these 
hoods were representative of the type 
of construction usually encountered in 
industrial installations. 

Seventeen of the hoods studied are 
shown in Fig. 6. This group shows 
the hoods in their original sizes, the 
face area to throat area being about 
5 except for the square hoods which 
was about 64. In Fig. 2 are shown 
the hoods after they had been reduced 
to the smallest face area to throat 
area ratio, about 2 for all except Nos. 
1, 2 and 16 which were cut down even 
farther.. The intervening ratio hoods 
(4 and 3) are not shown. Flanging 
of the hoods was accomplished by 
attaching snugly fitting one piece sec- 
tions of light weight wall board over 
the hoods so that they were flush with 
the edges of the hoods at the face. 


Pertinent data on all the unflanged 
round hoods are given in Table 8. A 
total of 44 hoods of this type were 
studied resulting in comparable data 
for ten different rates of taper and 
for at least four different face area 
to throat area ratios on eight different 
hoods. As is shown in the table, the 
unflanged round group of hoods 
studied had tapers (included angles) 
of about 0, 10, 20, 30, 40, 50, 60, 90, 
115 and 135 deg. A hood having a 
taper of 180 deg is really a flanged 
duct end and hoods of this type were 
included in the study (see Table 11). 
Greater tapers than 180 deg were not 
studied because they are seldom if 
ever used in industry. Furthermore, 


the coefficient of entry can be esti- 
mated sufficiently accurate for all 
practical purposes from the data for 
180 and 0 deg (same as 360 deg) as 
indicated in Fig. 4. For a better un- 
derstanding of the data given in 
Table 8, refer to Fig. 7. The hood 
numbers as used in Table 8 and other 
tables are significant in that the key 
or first number is the number as- 
signed to the hood group as shown in 
Figs. 2 and 6 while the number fol- 
lowing the dash is the approximate 
hood face area to throat area ratio. 
Thus 16-3 means hood No. 16 which 
has a face area to throat area ratio 
of about 3. Hood 16 shown in Fig. 6 
is actually 16-5 while hood 16 shown 
in Fig. 2 is 16-1.2. 

Four different unflanged, square 
hood groups and one individual hood 
were studied. Pertinent information 
on these hoods is given in Table 9 
and Fig. 8. The included angles of 
this group were approximately 0, 40, 
60, 90 and 115 deg. The face area to 
throat area ratios were the same as 
for round hoods except that for three 
hoods a ratio of about 6.5 also was 
studied. The numbering system for 
the hoods shown in Table 9 is the 
same as that for the hoods in Table 8. 


Six different unflanged rectangular 
hood groups and two individual un- 
flanged rectangular hoods were 
studied. Detailed information on 
these hoods is given in Table 10 and 
Fig. 9. Since in rectangular hoods 
the sides taper at two different rates, 
the included angles of both are given, 
the larger being the major and the 
smaller being the minor angle. The 
side ratios of the hood faces vary 
considerably even within the same 
hood group since the smaller hood 
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Fig. 11. Energy loss in hoods. Comparison of static suction 


on hoods of different taper 
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sizes were made by cutting down the 
larger hoods. This procedure, while 
convenient from the viewpoint of cost, 
was not entirely desirable since it 
made difficult a good study of the 
effect, if any, of the sides ratio on the 
coefficient of entry. 

It will be noted that in Tables 8, 
9 and 10 most hood throat diameters 
(d:) are given as 8 in. This is not 
strictly true since all 8 in. throat 
hoods excepting 16 and 17 had throats 
small enough to fit inside the 8 in 
duct to which they were attached. 
Consequently, their effective inside 
diameters were slightly less than & 
in. They were, however, close enough 
to this dimension to permit ignoring 
it without introducing any significant 
error in the results. Hoods 16 and 
17 on the other hand had 8 in. diam- 
eter throats and were, therefore, but- 
ted to the test duct and held in place 
with adhesive tape for study. 

A total of 85 flanged hoods involv- 
ing about 17 hood groups and two 
individual hoods were studied. Per- 
tinent data on these hoods and 
flanges are given in Table 11 and 
Figs. 7, 8, 9 and 10. The numbering 
system is again significant in that the 
usual numbers for unflanged hoods 
are followed by the letter F' for all 
flanged hoods and, unless otherwise 
indicated, the flange width was about 
12 in. For other flange widths the 
actual width in inches follows the 
letter F and is separated therefrom 
by a dash. Most flanges on round 
hoods were square as indicated in Fig. 
10, but a few of the narrow flanges 
on round hoods were circular follow- 
ing the outline of the hood edge. 
These are identified by the letter R 
following the flange width. Thus 11- 
5F-1R signifies hood No. 11 with a 
face area to throat area ratio of 5, 
a 1 in. wide flange which was round 
in shape. 

Of interest to some readers are the 
data shown in Figs. 11 and 12 which 
give a fair idea of the air flow condi- 
tions obtaining in hoods of different 
rates of convergence and in similar 
hoods having different face areas. 
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Fig. 12. Energy loss in hoods. Effect of hood face area 


pressure drop 
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in Fig. 11 are shown the suction 
readings taken at various points on 


hoods 1 and 17, having included an- 
gles of 10 and 20 deg respectively and 
having face area to throat area ratios 
of 2.5 and 5, respectively. The curves 
are self-explanatory and show the in- 
fluence of the vena contracta at the 
hood entrance, the static regain up to 
about 10 in. from the face, the in- 
fluence of the increasing velocity as 
the air passes through smaller and 
smaller areas and finally the influ- 
ence of the change in direction at the 
throat. The difference in the nature 
of the suction readings at the throat 
for the two hoods was caused by a 
difference in the throat diameters; 
hood No. 1 having a smaller diameter 
than the duct lying downstream 


W. C. L. HEMEON, Pittsburgh, Pa. 
(WRITTEN): A few years ago we 
prepared for the Industrial Hygiene 
Foundation a _ bulletin § describing 
methods for measuring air flow in in- 
dustrial exhaust systems, the most 
important portion of which dealt with 
the static suction technique.” We were 
inspired in this procedure by the ex- 
cellent original exposition by John L. 
Alden.” 

We desired to extend the data on 
entry coefficients beyond those given 
by Alden and concluded that coeffi- 
cients could be derived by calcula- 
tions based on hydrodynamic theory 
and shock loss data available in the 
literature. The coefficients that were 
presented were prepared by combin- 
ing available data for the energy loss 
at the face of the hood with similar 
data applicable to the junction of the 
taper and the pipe, i.e., throat. 

Specifically, the coefficients resulted 
from an assumption that the loss at 
the face of an unflanged hood is 0.93 
face velocity heads and that the loss 
at the throat is a function of the in- 
cluded angle. McElroy™ cites values 
for the latter which we employed in 
part to derive our coefficients; the re- 
sulting coefficients agree well with ex- 
perimental values reported by Dalla- 


Valle“ and also with values from 
"See Bibliography, Note 5. 
“See Bibliography, Note 1. 
“See Bibliography, Note 7. 
“See Bibliography, Note ‘. 
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Fig. A—Theoretical suction opening 
designed for coincidence of throat 
with vena contracta (D/d)* = 0.62 
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thereof, whereas hood No. 17 had an 
effective inside diameter slightly 
larger than that of the downstream 
duct and was connected thereto by 
means of a butt joint as pointed out 
earlier. 

In Fig. 12 are plotted a few suc- 
tion readings taken on the same hood 
but in three different stages of face 
area reduction; face area to throat 
area ratios of 1.6, 1.4 and 1.2. Thus 
the top curve shows the readings 
when the hood was cut down to the 
size indicated by the broken line and 
dash line, the middle curve shows the 
readings when the hood was of the 
size shown by the broken line and the 
bottom curve shows the readings 
taken when the hood was the full size 
as shown in the figure. It is obvious 


Discussion 


Gibson and Castel (quoted by Bavu- 
meister). 

The extensive test data obtained by 
the authors of this paper appear to 
be in disagreement with other data 
including ours. The following analy- 
sis of their data indicates that it is 
new data that need not be in agree- 
ment with others. 

The authors, in their discussion, re- 
fer to included angle and to area ra- 
tios but have overlooked the taper 
length, a dimension of great impor- 
tance. In cutting down the original 
hoods to vary the area ratio, they also 
changed the taper length and thus in- 
troduced two variables instead of one. 

Nearly all the hoods studied by the 
authors are short. Only six have a 
taper length L exceeding one face di- 
ameter D. Our data were intended to 
be limited to hoods where the L/D is 
not less than 1 to 1%. Their data, 
therefore, extend the field of knowl- 
edge to shorter hoods, many of which 
are encountered in industry. 

The importance of the L/D ratio is 
in its effect on the vena contracta just 
inside the hood face, the principle of 
which is illustrated in the special 
shape shown in Fig. A, The face and 
duct areas are related in the ratio of 
1 to 0.62, which is the ratio of areas 
of a sharp edge orifice and its vena 
contracta. The distance between ori- 
fice and duct approximates the na- 
tural distance between orifice plate 
and the vena contracta. For such an 
opening we would expect a coefficient 
close to 0.98 or 0.99 (provided, fur- 
ther, that turbulence in the connect- 
ing chamber is insignificant). 

In our view the short taper hoods 
described in the present study are 
identical in principle with the shape 
as suggested further in Fig. B. The 
contracted stream of air at the en- 
trance, in both cases is directed into 
the duct and a major part of its ener- 
gy is employed usefully, rather than 
being lost in shock inside the taper 
as would be expected in a taper long 
enough to complete the process of ex- 
pansion. 


of course, that the suction re» jp, 
would not follow the straight |), 
joining the points where rez jing, 
were taken. Data should have |, 
collected at many more points t. pe, 
mit drawing accurate curves bx 
them. The points of interest 
are demonstrated by the data 
figure are the rate of increase 
suction near the face as the a: 
creases and the following static 
gain so that the readings in the dye: 
downstream of the hood are t 
same order of magnitude. Had th 
face area to throat area al! bee 
above the critical value of ab 

the three curves would conver: 

one at or slightly before on 
diameter downstream fro 
throat. 


In this analysis we have considered 
only the unflanged conical hood 
the methods are equally applicable : 
the other shapes. 

We have calculated the theoretica 
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coefficient for hoods of diffetent ares BJ 


ratios where no loss is assumed at er 
trance to the throat. Hoods with sma 
included angle (e.g. 10 deg) close) 
approach this condition. The values 
plotted in Fig. C, are obtained fr 
the relation 
1 
Cc. =—__——_— 


A; \" 
1 + 093(—) 
A, 


Also plotted thereon as circles 
the authors’ values for the coefficient: 
of hoods with long tapers. They are 
in good agreement with our theoreti. 
cal calculated values. The values 
L/D range from 0.5 to 1.0. Values 
that appear as crosses and are we 
above predicted values are the su 
ject of special attention in the follow 
ing discussion. 

At what point relative to the face 
of an unflanged hood is the vena « 
tracta located, and what is the coef 
cient of contraction? These facts ma) 
be deduced from data given in the 
appendix showing static pressures 
points along the taper. They indicate 
clearly that the vena contracta is |0- 
cated inside the face at a distance 
about 0.1 the face diameter and ma 
tains itself up to about 1/3 of the fac 


= 





Fig. B—Hood with included angie o 

45 deg where L/D is 0.4D, or less, *° 

vena contracta coincides with duct. 

Also A,/Az is close to 1.85, the nat 
ural ratio of Ai/Avens 
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diameter. It is also clear that recov- 
ery is complete at 0.6 to 0.8 D, aver- 
age about 2/3 D. 

A second fact of importance can be 
derived from these same data. From 
the static pressure of 0.58 in. just in- 
side the face of hood 1. and related 
data, we can calculate that the coef- 
ficient of contraction is about 0.54, 
which may be compared with 0.62 
for the sharp-edge orifice in a plate. 
Thus the area ratio A:/Avens is 1.85. 

The significance of these factors 
may be summarized as follows: 


1. If a hood has dimensions such that 
the length is more than about 0.6 D, 
enough space is provided so that expan- 
sion from the vena contracta effect is 
largely completed within the taper and 
therefore, best agreement would be ex- 
pected with theoretical calculations 


2. If the taper length is 1/10 D to 1 
D, the throat will coincide with the posi 
tion of the vena contracta, and its velocit\ 
nergy will be utilized in the duct to re- 
sult in a lower overall energy loss and 
a higher coefficient of entry 


If the A:A: ratio of the hood coin- 
ides approximately with the ratio 1.85, 
hat is the natural contraction of the en- 
ering stream, utilization of the velocity 
nergy of the vena contracta would be 
reatest, provided that the conditions of 
(2) are also favorable, ie., a taper length 
f 1/10 to 1/3 D. 


If we now examine the values that 
are unexpectedly high when compared 
vith the theoretical, we see that all 
meet the conditions described in (2) 
nd (3). They fall in the A,/Az ratio 
pf 1.5 to 2.0 and the distance from 
ood face to throat is from 0.1 to 0.4 
one 30 deg hood is at 0.5) the face 
fiameter. 

There remains for interpretation 
he values for the larger angles 90 
leg, 115 deg, and 136 deg, at the ra- 
los A./As of 3, 4 and 5. 

The energy loss resulting from con- 
raction of the air stream at the 
hroat of a hood becomes greater with 
ncreasing angles, and may become an 
mportant proportion of the total loss 
bf large angles. The coefficients found 
or the large angles are fairly con- 
tant for all high ratios, at 0.95, 0.94 
nd 0.89 for 90 deg, 115 deg and 136 
leg, respectively. 

This independence of the coefficients 
lative to area ratios indicates that 
ace velocity head loss is insignificant 
nd that throat loss is, therefore, con- 
rolling. Coefficients of contraction of 
(6, 0.73 and 0.66 for 90 deg, 115 deg 
nd 136 deg respectively, give entry 


Heating, Piping & Air Conditioning, September 1946—ASHVE Journal Section 


Foce velocity Loss) Fig. C—Coeflicients 
_ ea arranged in 3 


i groups—those coin- 
Tiss | [Threat | ciding with theoret- 
Loss | ical curve — those 
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coefficients that 
mental data. 

In view of the foregoing considera- 
tions we would summarize our inter- 
pretation of the authors’ data as fol- 
lows: 


satisfy the experi- 


1. Very few of the hoods tested are 
comparable with those for which previous 
data are published. For the most part 
they are shorter in taper length 


2. The data are readily correlated wit! 
theory by dividing them into three 
groups: 


(a) Those in which the taper length 
is greater than 0.6 of the face diameter 
(Includes angles only less than 60 deg.) 
For these the coefficient corresponds to 
a loss of 0.93 face velocity heads 


(b) Those in which the taper length 
is 0.1 to 0.4 the face diameter, and the 
ratio of face area to duct area A;A; is 
between, approximately, 1% to 2 For 
these the coefficient corresponds to a 
nearly complete recovery of face-vena 
contracta velocity in the duct, giving 
values of 0.95 to 0.96 (Angies from 
20 dez to 115 deg are represented ir 
this group.) 


(c) Those hoods with ratios A: A 
of 3 to 5 and with included angles 9% 
deg through 136 deg. The coefficients 
for these hoods appear to be constant 
i.e., independent of <A:/As and there 
fore the loss at the hood throat may b« 
considered as controlling Coefficients 


of contraction of 0.76 to 0.66 for thes 
hoods satisfy the data adequate! 


B. F. PostMANn,” New York, N. Y. 
(WRITTEN): The data presented in 
this paper will be of practical value 
to designers of local exhaust systems. 
For years, designers have utilized 
their own experience plus a factor of 
ignorance in evaluating estimated 
losses of the various types of hoods 
utilized for industrial exhaust sys- 
tems. Where adequate leeway had 
been allowed for assumptions or guess, 
relative to hood losses, the systems 
usually functioned in a manner which 
one would normally expect to result 
from the increase of static pressure 
allowed for necessary fan perform- 
ance. 

A discussion of the seven effects 
studied as outlined under Conclusion 
follows: 


1. This item is important in that 
cramped quarters and involved piping are 
usually present when fleld tests are to be 
made of installed systems 


‘Industrial Hygiene Engineer, Employ- 
ers Mutual Liability Insurance Co. of 
Wisconsin. 


2. This item eliminates one bogey since 
the range of velocities covers the norma 
field of industrial exhaust application 
3. This item may be the cause for the 
ineffective results obtainable with man 
types of hoods installed to date Struc 
tural considerations usually dictate the 
hood taper allowed for many 
tions. When these are not a factor. the 
hood appearance or the personal idiosyn 
crasies of the sheet metal man inle 
constrained by specific dimensions, ma) 
be deciding factors determining the shar 
ind size of the hood being installed 


nstalla 


4. This item is more or less a part of 


item 


It may be entirely possible that the 


importance of this item cannot be realized 
due to the smal! sived hoods tested It 
does become a serious problem when 
large fish-tail hoods are nstalled on 
many involved industrial exhaust sys- 
tems Perhaps further research will be 
attempted to cover the larger hood ir 
stallations 

6. There seems to practical limit 
to the application of flanges to smal! 
hoods, particularly portable hoods such as 
those used for the control of welding 
fumes. Flanges from 2 to 4 in. In widtl 


have been found acceptable by operators 


who handle small hoods as part of their 
daily operating procedure. As pointed out 
in the Conclusion, flanges provide an im 
proved air flow pattern in front of the 
hood In many instances, their use has 
cured a sick job 


7. There may be wider variations for 
this item than those indicated if the 
larger hoods are checked as mentioned 
under item No. 5 of this discussion. Some 
very interesting results might be forth- 
coming if the rule of thumb, 16 to 1, ratio 
for large hoods is exploded 


An interpretation of the results 
presented in this paper, possibly as 
a corollary to the average curves in- 
dicated in Fig. 4, but based on velocity 
head loss, would materially aid the 
designer to substitute factors of re- 
search for factors of ignorance. 


As stated under “Purpose of Study” 
it is extremely important that the re- 
lationship between the exhaust ven- 
tilation rate and the contaminant 
concentration in the atmosphere be 
known for different hoods and differ- 
ent operations, if it is to serve as a 
guide on other similar operations. 
Research, such as this paper repre- 
sents, tends to establish a practical 
approach to the most important phase 
of industrial exhaust as applied for 
the protection of the health of indus- 
trial workers. 


LESLIE SILVERMAN,” Sc.D., Boston, 
Mass. (WRITTEN): I believe that Dr. 
Brandt and Mr. Steffy have presented 
data which will be of considerable 
value in the design and checking of 
industrial exhaust systems. It is in- 
teresting to note, from the data, the 
influence that turbulence at the inlet 
has on the coefficient of flanged duct 
ends. In Table 6, where the effect of 
flanged width is tabulated for differ- 
ent flange widths, it can be noted that 
the narrower flanges, particularly the 
round type, number 18F, create high- 
er coefficients for duct ends. I believe 


“Assistant Professor of Industrial Hy- 
giene, Harvard School of Public Health 
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this may be explained by the diameter 
of the vortex created at the mouth of 
the inlet. The narrower the flange, 
apparently, the smaller is the radius 
of the vortex and hence lower inlet 
restriction and turbulence losses re- 
sult. I am glad that the authors point 
out, however, that the entrance loss is 
not the only consideration in the se- 
lection of a hood, since the velocity 
characteristics in front of the opening 
are important. In the case of the nar- 
rower flange it can be predicted that 
it will not be as effective in velocity 
control in front of the opening. 

It is of interest to note in Table 2 
that the error made in air flow cal- 
culation with measurement at one 
pipe diameter is not serious. A com- 
parison of the square roots of the two 
suction columns shows an error of 
10.7 per cent for the unflanged round 
duct end, and 2.5 per cent for the 
flanged round duct end. These values 
represent the maximum error if only 
one pipe diameter is used and for field 
measurements, where length is lim- 
ited, a correction factor could be ap- 
plied if desired. 


H. H. VALIQUET, Milwaukee, Wis. 
(WRITTEN): This research on losses 
through suction hoods has been com- 
prehensive and practical in dealing 
with sheet metal fabrications reason- 
ably representative of common prac- 
tices. I saw many of these hoods on a 
recent visit to the Research Labora- 
tory. My courteous reception by the 
staff as well as the frank discussion 
of the test results was appreciated. 

There has been great need for this 
research as I pointed out to the Chi- 
cago Section of the American Indus- 
trial Hygiene Association in a paper 
entitled, Some Notes on Grinding 
Ventilation, ete., from which I quote: 
“The ratio of velocity pressure to 
total head in the pipe has been 0.5 
and has not changed since published 
about 1910.” This produces a coefficient 
of about 0.71 commonly used for 
grinding hood ventilation about which 
I was speaking. “It is not infrequently 
accepted, without just reason, for 
many dissimilar orifice arrangements. 
Tables of air flow are frequently 
shown in trade literature whether or 
not pertinent to the apparatus in- 
volved.” 

To ventilating engineers dealing 
with designs of reasonably correct 
controls for noxious and toxic sub- 
stances this research is enlightening 
and very useful, An example of its 
value would be in fume hood exhaust 
design for welding hood No. 18F-2, 
where a coefficient 0.82 seems to apply 
to standardized flexible fume hood de- 
vices commercially available to which 
the manufacturer applies an 0.78 
energy recovery. 

In another field, that of banker ex- 
haust for removing granite dust while 
finishing monuments, a coefficient of 
0.72 is used which agrees with hood 
No. 18-1 coefficient 0.717. These re- 
search data will call attention to hood 
No. 1-1.2 the coefficient 0.823, of which 
should be attained in banker exhaust. 
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One of the many facts brougnt torth 
in this excellent paper concerns hood 
No. 17-2 having a coefficient of 0.964, 
which provides an inexpensive fabri- 
cated sheet metal construction having 
a flow value equal to that of carefully 
machined % thick orifices used on cer- 
tain routine tests in high velocity ex- 
haust orifices. 


A very significant reference is made 
to the suction readings being reliable 
when taken one or more pipe dia- 
meters downstream from throat of 
hood. Where satisfactory perform- 
ance is determined by use of suction 
readings, this distance is subject to 
local restrictions and some judgment. 


Users of data presented in this 
paper will take into account many 
factors, such as unfavorable turbu- 
lences and mechanical obstructions, 
in adjusting their application of these 
fundamentals to special controls. 
There is, however, a large field for 
immediate application and adaptation 
of these data to uses in industry and 
they are invaluable where that deli- 
cate balance of control must not in- 
terfere with the mechanics of the 
process being performed. 


W. N. WITHERIDGE, Detroit, Mich. 
(WRITTEN): It is a very great pleas- 
ure for me to comment on this history- 
making research report. As many of 
you know, I have maintained for some 
years that the Society’s Research Lab- 
oratory has been overlooked far too 
long by engineers in the field of in- 
dustrial hygiene. In Boston last year 
I expressed the opinion that indus- 
trial hygienists who did not under- 
stand the fundamentals of air flow 
were unwittingly using and perpetu- 
ating information that had never been 
subjected to a really well integrated 
study using sound methods by venti- 
lating engineers who were competent 
to question the outworn data of earli- 
er years. 


Perhaps the best example of errone- 
ous data that had enjoyed constant 
repetition in the literature is the im- 
plication that hoods designed with 
long tapers having included angles of 
13 to 15 deg are the most efficient 
from the standpoint of energy loss. 
It is highly gratifying to find that the 
very common 45 deg taper, or 90 deg 
included angle, is at least as efficient 
as the 7 deg taper, or 14 deg included 
angle. As pointed out by the authors, 
this should be quite a relief to those 
sheet metal fabricators and hood de- 
signers who have rarely enjoyed the 
luxury of long entrance tapers. 


It is high time also that the 0.71 
entry coefficient be discarded, Fig. 4 
in the report certainly indicates that 
the most likely range of coefficients 
for conventional industrial ventilating 
hoods is about 0.80 to 0.95. It also 
demonstrates that field inspectors who 
use static suction at the hood throat 
for estimating the rate of ventilation 
need more than ever to be advised 
that exhaust hoods producing the 
highest air flow rates are those with 


the lowest entrance losses and ony 
quently the lowest static s1 tic, 
other factors remaining equal. Vhe | 
a state law can specify a re: vir 
static suction of five inches of vate} 
at the hood throat, without any » ea; 
to hood design, it is imperative thy 
engineers fortify themselves wit) cop. 
petent data as supplied by this epor 
for the purpose of removing sy; 
uneconomical nonsense from tho co 
trol of uninterested legislators. 


wre 


Pirgengh apt 


Cm 











I sincerely hope that this study ; 
the beginning of a long and f it 
project in ASHVE Research on 
dustrial process ventilation. It is ny 
necessary of course that all such w: 
be done at our own Laboratory, 
it most certainly must be wisely « 
ordinated by persons experienced | 
the field through the mechanism 
the Society’s Technical Advisory Con 
mittees and the Committee o 
search. The Laboratory is to be ¢ 
mended for its tenacious pursuit 


the general problem that was e x pose | 


by the view of many of our member 
at the special conference on this 
ject held in Detroit on March 15 

We certainly have ample evi 
from the survey conducted by the § ‘ 
cial Advisory Committee on Industri 
Ventilation that engineers aroun qd 
country are hungry for sound an 
liable design data, and will be rea/ 
to support any future work in t! 
field with enthusiasm, and I hope, a 
with financial aid. 


F. W. HUTCHINSON, Lafayette, Ini 7 
stated that an overall conclusion »—f 
be reached from the paper would hf 
that the hood design information usf 
during the past 20 or 30 years wap, 
invalid. The paper disproved thf 
basis of some of the design procedu 
which had been used. 

¥ 


J. N. Livermore, Detroit, Mx 
asked what type of pressure tips we 
used in obtaining static pressure rea: 
ings in the tests. 


A. C. STERN,” New York, N 
gratulated the authors on me exce 
lent research job and the useful prep 
sentation of their results. He bent 
that the work could be extended | 
cover hoods with wheels or tools | 
position so as to partially obstre 
them in the manner most commo! 
found in practice. i 


He also presumed that the sts 
pressure taps employed in this stv’ 
were carefully drilled and _finisi* 
smooth inside. In the field, he state¢.” 
is common practice to test exha® 
hoods by static pressure holes mace’ 
hammering the point of a pum 
through the duct wall, which res’ 
in internal denting of the duct and" 
ternal roughness. 

Mr. Stern felt that it would be 


interest to have the authors dis 
the extent that air flow into a be 


SOR ree ey ve 


"Chief Engr., Division of Indust” 
Hygiene, New York State Departine! 
Labor. 
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a 4\) differ when the same apparent 
) TOR, BE + «tic pressure is read by manometer 
Whee Wwith each of these two kinds of static 
Ut ressure taps. 
Vater Be 
regan AuTHor’s CLOSURE: There appears 


© the Plo be little need for further comment 
ither on the paper or on the excel- 
ent discussions except to thank the 
eviewers for their kind comments. 
rom the comments of these reviewers, 
t is very apparent that there is great 



























idy sf peed for data of this kind by indus- 
-uitfy Pagrial hygiene engineers who interest 
on ».faghemselves in controlling atmospheric 
is ne ontamination. This is only the begin- 
1 work ing of what I hope may be a long 
vy, bu eries of similar studies which will 
ly co. [provide the factual information needed 
ced i:fago convert the engineering control of 
‘sm ¢papecupational diseases from an art to 
y Con. Bi science. 
n Ref In particular, I want to thank Mr. 
e com fHemeon for his excellent theoretical 
cuit of [nalysis of the results, which, it is 
xposei ratifying to note, checks the test re- 
ults remarkably well. Certainly, his 


embers j 
is suf Mfiscussion is a most worthwhile con- 
, 1945 1 ribution to the subject matter of the 
ridenc: Bilpaper. 

ve Spee I regret, however, to point out that 
ustria am not in complete agreement with 
ind thi 


und re 


readi py 
in theme 
ec, alv| ADSORPTION” 

This book' on a subject of great 
e, Ind terest for ASHVE members was 
lon “Eaprepared as a correlation of the 
op ractical, commercial and engineer- 
rs Wi g aspects of adsorption. It is in- 


ended to be of practical use to the 
ceduPWesigning engineer who may be 
oncerned more with pressure 
* 
i 


Mich rops, dry gas capacities and vol- 
s wee—Pamme more than with theory, al- 


e res’B hough the book contains a chapter 

7 the Theories of Adsorption. 
Y.,cc fe Many plant operators, equipment 
exc Ba@roducers and material processors 
ave cooperated with the author in 
roviding data on processes and 
ethods in practical commercial 
se. 




















The scope of the volume may be 
dged by the chapter titles, which 
nclude: The Unit Operation of Ad- 
brption; Theories of Adsorption; 
uller’s Earth and Activated Clays; 
luminum Oxide Base Materials; 
one Char and Related Materials; 
eclorizing Carbons, Water-Treat- 
ent Carbon; Metal and Medicinal- 
dsorbent Chars; Ga s-Adsorbent 
arbons; Silica Gel; Magnesia and 


*“Adsorption” by C. L. Mantell, Ph.,D., 
onsulting Chemical Engineer, New York. 
ember of American Institute of Mining 
nd Metallurgical neers, and Ameri- 
in Institute of emical Engineers. 
ublished by McGraw-Hill Book Co., 
°.. New York and London, 1945.) 


one or two of his statements. For ex- 
ample, we did not overlook taper 
length even though we did not ana- 
lyze our data on that basis as he did 
so well. Taper length and face area 
or face diameter are so unalterably 
related that you cannot change one 
without changing the other unless you 
alter also the rate of taper. It is, 
therefore, impossible to have an L/d 
ratio (see Fig. 7 of the paper) of more 
than 1 except for small included angles 
unless the face area to throat area 
ratio is increased well above 5. The 
relationship of L/d, ratio to the in- 
cluded angle for an area ratio of 5 
is given in the following table: 


Ir c uded 
Angle in Deg 


21 
*1 
7) 


l 
13 


Obviously, there is no point in in- 
creasing the area ratio beyond 5, and 
from the results in our paper it be- 
comes questionable whether there is 
any practical value in studying hoods 





Hydrous Oxides; Solvent Recovery 
and Adsorption from Gases; Odor 
Removal; Gas Masks; Gas Hy- 
drates; Dehydration of Air and 
Gases; Ion Exchanges; Chromato- 


of such small taper rate that L/d, can 
be increased significantly above 1. In 
this connection, and in response to Mr. 
Postman’s reference to the rule-of- 
thumb 16 to 1 ratio, it may be of 
interest to point out that we obtained 
data on one extreme hood which were 
not included in our paper. This hood 
had a 4 in. diameter throat, a 27 in. 
face, a 40 deg included angle, and 
a taper length of 31% in. These 
dimensions make L/d, 1.17 and the 
face area to throat area ratio 45 
The static suction at one throat dia- 
meter differed by only two or three 
hundredths of an inch of water from 
that for the similar but much shorter 
hood listed in Table 7. 


The other statement in Mr. He- 
meon’s discussion with which I cannot 
agree is item 1 in the summary. We 
specifically tested unflanged round 
hoods similar to 16 of the 19 given in 
the table in his paper”. Also our hoods 
were comparable to those referred to 
in our reference 4 in the Bibliography. 
What is more, they represent the type 
and size of hoods which are in very 
common use in industry. 


"See Bibliography, Note = 


graphic Adsorption Analysis; In- 
spection, Specifications, and Test- 
ing of Adsorbents. Appendix — 
Fundamental Laws, Energy Rela- 
tions, Conversion Factors. 





is desired. 


Meetings. 


members. 





An Invitation to Members 


The Council wishes to encourage authors to 
contribute good technical papers for presentation 
to our Society, particularly papers dealing with 
new or novel developments. Good papers on air 
conditioning of al] kinds and new papers on air 
distribution, industrial hygiene and industrial 
ventilation are of interest. 
has been appointed to secure papers. 
bership of the Committee on Technical Papers is 
composed of G. L. Tuve, chairman; L. T. Avery, 
Walter Heibel, C. H. Flink, and Cyril Tasker. 


Any one of the committee members will be 
glad to consult by mail or otherwise with authors 
to predetermine whether the particular subject 


Papers must be presented first to the Publica- 
tion Committee for approval for publication and 
then are passed on to the Meetings Committee 
for selection to use at the Annual or Semi-Annual 
We need papers planned now to take 
care of the Annual Meeting in January, 1947. 
If you have any papers you would like to suggest, 
please communicate with any of the committee 


A special committee 
The mem- 
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The Comfort Problem in Northern India} 


P ROBABLY most Americans are in- 
clined to think of India as a hot, 
tropical country in which the com- 
fort problem is almost entirely one 
of keeping cool. It may, therefore, 
be a little surprising to some to find 
on looking at the map that India, 
like Mexico, is divided roughly into 
two halves by the Tropic of Cancer, 
and that much of it is not really 
tropical. In fact, the northern 
plains, which are among the most 
populous regions, have a very def- 
inite heating problem in winter. 


Climatic Conditions 


India has a considerable variety 
of climates (see Fig. 1). In the far 
south the seasonal range of tem- 
perature change is small—roughly 
from 70 F on winter nights to 100 
F on summer days—so that though 
cooling is desirable, the heating 
problem is almost absent. In the 
north (Fig. 2), and particularly 
the northwest, the extremes are 
much more pronounced and tem- 
peratures as low as 30 F and as 
high as 120 F are sometimes expe- 
rienced. Though northern India 
winters are mild compared to the 
rigors of January with which most 
of us are familiar in the United 
States, the fact remains that, intro- 
duced to brick houses with little or 
no artificial heating, many an 
American newcomer has suffered 
more from cold during his first 
winter in India than ever before in 
his life. If his first reaction is to 
use his overcoat, he will probably 
very soon find it an inconvenience, 
for he will want to keep it on at his 
desk, since it will be very likely 
needed more if anything indoors 
than outdoors! 

Another important climatic fea- 
ture in India is the summer rainy 
season which comes with the south- 
west monsoon winds. Beginning 
rather abruptly, in June in the 
south and about July 1 in the north, 
the rains last for two or three 
months, radically changing the ap- 
pearance of crops and vegetation 
generally, and covering large re- 





*Graduate student at lowa State Col- 
lege. Former Professor at Forman Chris- 
tian College, Lahore, India. 
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By W. C. Thoburn,* Ames, Ia. 


SUMMARY—The author discusses 
the requirements for comfort in 
Northern India in summer and 
winter. The effects of massive wall 
and roof construction in absorbing 
diurnal variations in temperature 
are considered. Cooling of resi- 
dence air by means of air tunnels 
located in the ground beneath 
houses is suggested for partial im- 
provement of conditions. A test of 
an experimental cooling installa- 
tion is reported. 


gions with a ceiling of clouds for 
weeks on end. 

The rainy season brings lowered 
temperatures and of course in- 
creases the humidity considerably, 
and it is a question which is to be 
preferred, the hot dry weather of 
May and June or the cooler, but 
still quite warm, and moist weather 
of July, August and September. As 
a matter of fact, there are regional 
preferences which are officially rec- 
ognized by provincial governments. 
Summer vacations for schools in 
Delhi and in the United Provinces 
to the east come just before the 
rains, and teachers who can afford 
it like to go to the Himalayas 
where the weather at that time is 
fortunately quite pleasant. West of 
Delhi in the Punjab, however, 
school vacations come during the 
rains, and those who go to the same 


Fig. 1—Map of In- 
dia showing climatic 
conditions 


Data taken from the 
atlas of the Imperial 
Gazeteer of India 
Courtesy of the Brit- 
ish Information Ser- 
vices, New York. 





hill stations during July 
August will need to keep an 
brella always at hand. 

The monsoon rainfall ¥\: 
widely in different parts of | 
In general it is heavy in the 
and where the winds meet r 
mountain regions. The northwes 
is comparatively dry. Throug} 
most of India there is very 
rain in winter, sunny days | 
the usual experience in 
weather. 


Customary Ways of Promoting 
Thermal Comfort 


Economic factors must, of cours: 
be considered in the application . 
any residential comfort method 
India is a country where some of 
the few wealthy are very wealth) 
but where the great masses are ex- 
tremely poor, and where the middk 


and professional classes would f 


hardly compare in their standard 
of living with corresponding groups 
in the United States. Modern air 
conditioning for residences, in- 
cluding summer cooling, is. sti! 
a luxury for the few even in Amer- 
ica. Obviously, therefore, none but 
the wealthy in India can pay th 
costs of its installation and opera- 
tion for their own homes. At pres 
ent most people in northern Indi: 
make their greatest adaptation t 
changes of weather by putting o 








Isotherms — -” 


Rainfall lines ~~ 
Land frontiers?” 
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suitable clothing for the season con- 
cerned. The heat of summer and 
the cold of winter make them un- 
comfortable, and the efficiency of 
work in offices and stores is cer- 
tainly not what it might be with 
proper air conditioning, but by and 
large, most people are not uncom- 
fortable enough to spend very much 
of their personal income on means 
for improving their thermal com- 
fort. The use of artificial methods 
of heating and cooling is therefore 
limited. 

Comfort heating is usually ob- 
tained directly from fires. The fuel 
is‘generally the same as that used 
for cooking food, and includes coal, 
coke, charcoal, wood and cow-dung 
cakes, the last used mostly among 
the poorer and the rural groups. 
Fuels are burned in open braziers, 
fireplaces and occasionally in iron 
stoves. In many offices and some 
city homes electric radiators have 
become popular, but are not used by 
people of limited means. Gas as a 


Mfuel is almost confined to the Bun- 


sen burners of laboratories and 
similar technical uses, and steam 
and hot water radiators are vir- 
ually unknown. The continuance 
f primitive methods of heating 
for comfort is due not only to the 
ow economic level on which most 
eople live and the lack of modern 





Fig. 2—Yearly tem- 

perature conditions 

in Lahore, North- 
west India’ 


The graphs are based 
on the means of 63 
vears’ observations 
(1878-1940) 


1. 5-day mean maxima 
b. 5-day mean minima 
c. Means of a and b 


ly Aug.Sep.Oct. Now. Dec. 


technology, but also to the fact that 
winter heating, like summer cool- 
ing, is not an absolute necessity. 
People can get along without it. 
In summer those who can afford 
them use fans as an aid to air cir- 
culation. The fan of the past cen- 
tury consisted of a cloth fabric 
attached to a horizontal beam sus- 
pended from the ceiling of the room 
and pulled horizontally by means of 
a rope or cable (Fig. 3), 
labor being employed. Incidentally, 
this type of work provided good 
jobs for blind men. Modern elec- 
tric fans have very largely dis- 
placed the old swinging fan in the 
cities. Cooling by the evaporation 
of water is employed in a number 
of offices and larger establishments 
such as theaters. In its simple form 
this cooling is obtained by allowing 
the hot weather breeze to blow 
through a matting made of an in- 
digenous fibre called khass-khass 
which is kept moistened by having 
water thrown on it frequently. In 
some places the wind and the wet- 
ting processes are mechanized, and 
in more and more of the large 
buildings where the dryness of the 
climate warrants it, use is made of 


coolie 


‘The Climate of Lahore, by P. R 
KrishnaRao. (Punjab Geographical Re- 
view, 1942.) 





the more modern banks of water 


sprays operating in motor driven 
air streams. 

Evaporative cooling has compara- 
tively little value in the rainy sea- 
son as previously mentioned, and 
during this period most business 
houses and other large institutions 
depend on ample ventilation and 
circulation of air to maintain rea- 
sonable comfort conditions. 

Certain architectural 
which are characteristic of the 
country and which are either di- 
rectly related to the problem of 
comfort or are commonly believed 
to help in keeping houses cool in 
summer are found in the urban 
homes of northern India. Some of 
these features are: 

1. Houses are usually built of mas- 
onry with thick walls and flat roofs. 
The bricks are held together with lime 
or cement plaster. Even earth-plaster 
without cement is often used to save 
costs in parts of buildings where 
strength is not important, and such 
semi-strengthened walls have often 
proved quite satisfactory. The roofs 
are most commonly laid on jack-arch 
sections of brickwork supported be- 
tween parallel steel girders. A recent 
substitute for the jack-arch construc- 
tion is the reinforced brick roof, where 
bricks and iron rods are laid in alter- 
nate parallel lines in the cement bind- 
ing. In either case the roof is finished 
with an earth or clay layer and is 
usually topped with cement plaster or 
a layer of brick tiles. 

2. Except in congested areas, most 
residences are of the single story type 
and tend to have spacious verandas 
which often extend more than half- 
way round the house. Verandas are 
frequently used for sleeping, but are 
also believed to be helpful in keeping 
the houses cool. It is a common sum- 
mer practice to have beds moved out 
each evening to the veranda or even 
to the open yard. Some bungalows 
have cupola bedrooms built on the 
roof (Fig. 4). 

3. Residential rooms are commonly 
built with high ceilings, the heights 


features 














Fig. 3—(Left) Wo- ae 
man coolie furnish- —- 





ing power for old 
swinging fan 





Fig. 4—(Right) 
Typical bungalow in 
northern India 
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r..nging from 12 to 22 ft above the 
floor. As these high ceilings are be- 
lieved to be necessary for summer 
coolness, municipal regulations com- 
monly specify the minimum heights 
of residential rooms. In Lahore, for 
example, it is stipulated that ground 
floor rooms shall not be less than 12 
ft in height, and upstairs rooms not 
less than 10 ft. 

4. Customarily there are many 
doors but few windows except the 
clerestory windows near the ceilings. 
These high-up windows are believed 
to be necessary for the removal of 
heated air. Many people practice the 
opening of doors and windows during 
summer nights, and closing them in 
the morning, in order to preserve the 
night coolness for the day. It is com- 
monly thought that the night cool- 
ness is preserved by the entrapped 
air, and so the attempt is made to 
keep the day air out, except during 
the rainy season. 

5. Frequently, though not invari- 
ably, the smaller work rooms of the 
house, such as the kitchen, pantry and 
bathroom, are provided with small 
windows and poor ventilation facili- 
ties. They are very rarely supplied 
with fans. These small rooms, there- 
fore, have a reputation of being stuffy 
and warm in summer in comparison to 
the larger rooms, such as bedrooms, 
dining room and living room. 


Architectural Factors 
Affecting Comfort 


Any scientific approach to the 
problem of residential comfort 
should begin with a thorough study 
of the architectural factors that 
affect comfort. The manner in 
which summer and winter comfort 
may be enhanced by the way in 
which the house is constructed 
should be understood. When it was 
found that definite knowledge on 
the matter was very meager in 
India, experimental investigations 
were undertaken, together with 
some theoretical study, and in 1941 
the following conclusions were 
reached as guiding principles for 
building for thermal comfort: 


1. The most important requirement 
for summer comfort is liberal facili- 
ties for good ventilation. If depend- 
ence is placed mostly on natural ven- 
tilation, large windows are required 
in all rooms—windows which can be 
opened fully. 

The value of ventilation in the In- 
dian summer is amply supported both 
by scientific tests and everyday ex- 
perience and practice. In a _ small 
closed room in July, the breathing and 
perspiration of the occupants were 
found to raise the relative humidity, 
and hence the effective temperature, 
rapidly to a very uncomfortable d>- 
gree. Opening of windows and doors 
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Fig. 5—Experimental observations of 
the temperatures resulting from heat 
penetration through three masonry 


roofs 
In this and other experiments the c.@.s. 
system and Centigrade units were used 


immediately brought relief. The same 
thing is illustrated by the marked 
difference experienced in crowded rail- 
way compartments in summer when 
the train is moving, as compared with 
the great discomfort felt when it is 
standing at the station. Except in the 
very few air conditioned cars, no one 
wants to travel with closed windows 
during this season in India. 

It may be pointed out that, with 
effective temperatures in still air often 
well above 80 F, consciously felt air 
movement is usually very much wel- 
comed. Most people can sleep soundly 
with a steady breeze from a table fan 
blowing directly over them all through 
a summer night. 

2. Thick masonry effectively absorbs 
the diurnal variation of temperature, 
so that the inside of a 1 ft in thick- 
ness brick wall or roof tends to main- 
tain a temperature close to the 24- 
hourly mean for its outside surface. 


In June 1941 experimental tests 
were made to determine the varying 
temperatures within the masonry of 
three roofs. They were all between 14 
and 15 in. in thickness, located in the 
same building and, except for one of 
them ¢ which was protected by a 
second-story room above, they were 
similarly exposed to the sun. Tempera- 
tures were measured by means of 
thermocouples, and the results plotted. 
Typical temperature curves are shown 
in Fig. 5. Considering the fact that 
the masonry in the roofs was not 
homogeneous throughout the total 
thickness, and the irregularities of the 
weather, the results compare favor- 
ably with the equation for the pene- 
traticn of a sinusoidal temperature 
wave into a solid from a plane bound- 
ary surface: 


7 , 


0 = BOwaxé T " cos 2e(5 


where 
@ = temperature at any dept 
Omaxs= Maximum of the cycle o/ te, 


rature change on the gy, 


ace 
e = Naperian base of logari: 
T = time period of the cycle 


EE: k 
a = penetrability— — 


k = thermal conductivity 


p = density 
8 = specific heat 
t = time 


x» = depth at which temperat ire ;. 


measured. 

Curves plotted from Equation | ay, 
shown in Fig. 6a. In Fig. 6b are show 
penetration curves based on the as 
sumption that the solid, initia!|, 
a uniform temperature taken a 
has suddenly imposed on its plane su, 


face a higher temperature ?, » h is 


maintained thereafter indefinite|, 
These curves all show how thern 
changes on the outside surfac: 


wall will be delayed in time and mit ’ 
wave Dass 


mized in extent as the 
through to the inside surface 
also provide a means for computing 
the heat or cold stored in the solid | 

a given amount of warming or coo! 
ing of the surface. As indicated by th: 


shading, the storage of heat or cold i: 


found from the area under the curve 


Se ee hier 


uae 


Estimating the st-rage of cold by } 


overnight ventilation in summer or 
this basis, it may easily be shown that | 


7 
bd 


the benefits gained re due to the cool- [ 


ing off of the internal masonry sur. 
faces in the house, The cold held by 
the entrapped night air is negligible 


in comparison. 


3. Any method of shading roofs 


walls, windows and doors from the di- 
rect rays of the sun will help to keep 
cool the regions so shaded. As long a 


the shading is effective, the materia 
used for making the shade makes ver) 
little difference. 


Evidence for this is shown strik- 
ingly in Fig. 5. The cooling effect o/ 
the sheet iron shade was almost a 


good as that of the heavy masonry 


above roof c. The iron sheets them- § 


selves became hot in the sun, but the 
were not red hot, and therefore rad 
ated comparatively little from the: 


under sides. And such secondary radi 
ation would not pass through the glas 


of a window or door in appreciab 
amount. 

4. Insulation is of value if artificia 
methods of heating or cooling ar 
used. If no humanly controlled met? 
ods of heating or cooling are use 
then the installation of insulating m* 
terials is virtually useless. This 
conclusion arising from the concef 
of heat transmission expressed in th 
formula for heat conduction. An 
sulating material discourages “* 
transmission of heat by conductio! 





But if no means are used to maintal! 

an inside temperature more comfort 
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sbie than, and hence different from, 
he meag outside temperature, then 
here will be no net transmission of 
eat for the insulating material to 
iscourage. 

5. There is no evidence of any nec- 

sary relation between high ceilings 
and summer coolness for masonry 
residences. This conclusion is of a 
vegative nature, and is the result of 
accumulated tests rather than direct 
»roof. Of course there is no single 
shysical reason that can be given for 
the dependence of the temperature of 
any object or enclosure on its dimen- 
jons. But it is necessary to deal with 
hopular ideas which prevail. Conse- 
uently, a dozen conceivable theories 
for the supposed cooling effect of 
igh ceilings were put down, common- 
y proposed explanations as well as 
thers of varying degrees of plausi- 
ility. All these were examined care- 
fully, and no effective cooling factor 
was found which was necessarily as- 
ociated with high ceilings. 
The common popular explanations 
are: (a) that the heated air rises to 
he top of the room in summer, (b) 
hat the radiation from a low ma- 
sonry ceiling in summer would be 
oppressive, and (c) that plenty of 
wir space is needed (presumably for 
entilation) in hot wez.t yer. 


Against the first idea there is evi- 
lence of tests, showing that in summer 
weather there is very little thermal 
tratification of air in bungalow 
ooms. It is hardly to be expected, 
since there is virtually no source of 
eated air in the house in that season. 
urthermore the use of the popular 
eiling fan will eliminate any theory 
pf rising hot air or heated air layers! 
Against the second explanation both 
heory and tests will show that the 
dded warmth due to direct radiation 
rom a masonry ceiling is either nil 
r negligible. Verifying this is the 
‘common fact that solar pith hats, 
ommonly worn for protection from 
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the sun out of doors, are never wanted 
for head protection by even bald 
headed men inside masonry houses 

The third explanation is based on 
a confusion between air space meas- 
ured in cubic feet, and the rate of 
ventilation measured in cubic feet per 
minute. Unfortunately it is not com- 
monly appreciated that the rate of 
ventilation has no necessary relation 
to the volume of air in a room. The 
natural reaction to stuffiness calling 
for “more air” continues to be ex- 
pressed architecturally by building 
large rooms with high ceilings. As 
might be easily expected, this conclu- 
sion has elicited some dispute, but 
though discussion has been freely in- 
vited, no objective evidence to the 
contrary has yet been brought for- 
ward. In 1943 a further practical ex- 
periment was carried out to test the 
possibility of a small room being com- 
fortable in summer. 

A store room in a bungalow was 
chosen, about 5 ft x 7 ft x 9 ft high. 
It had one small, screened window, 
and ordinarily would be considered 
quite unsuitable for hot weather sleep- 
ing. But it was equipped with an or- 
dinary table fan, mounted on the win- 
dow sill with a cardboard duct so 
arranged as to draw air directly from 
outside and blow it over the bed of the 
occupant. With this arrangement the 
little room was found at least as 
comfortable as any other room in the 
house for sleeping. It was used 
through June, the hottest month of 
1943, by way of experiment. The next 
summer it was used again, this time 
by simple preference. 

Of course it is not postulated that 
the list given is exhaustive or that 
there are no other constructional com- 
fort principles applicable to Indian 
residences. On the other hand some of 
the conclusions which have been stated 
here may appear quite obvious. But 
sometimes it is necessary to state even 
the obvious. Mistakes in building fre- 
quently violate “perfectly obvious” 


1.0 








principles. And a clear statement of 
the expected as well as the unexpected 
results is necessary in order to under- 
stand the whole investigation thor- 
oughly. 

Further Possibilities 

The question now arises as to 
what further means of increasing 
residential comfort, or improve 
ments in the present methods, cau 
be employed in regions such as 
northern India where there is a 
comfortable mean between the ex- 
tremes of seasonal temperatures. 
Any method to be widely used 
should be simple and fool-proof, and 
inexpensive to operate. Fortunate- 
ly, the amount of heating and cool- 
ing called for is not great. A very 
welcome difference would be 10 deg 
F warming in winter and the same 
amount of cooling in summer, espe- 
cially as most people manage to get 
along with much less. Complete air 
conditioning for residences is not 
needed for the present at least; and 
it may be well to emphasize that the 
best methods for meeting the com- 
fort problem in India should be 
ultimately developed and studied in 
India, while working under Indian 
conditions. 

As has been indicated, the pres- 
ent methods involving the evapora- 
tion of water could probably be con- 
siderably extended and improved in 
their efficiency. For home use there 
will presumably be a need for the 
mass production of effective but in- 
expensive units, operating on the 
ordinary electric house supply sys- 
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Fig. 6.—Penetration of heat through centimeters of brick 


(a = 0.0643) or meters of earth (a — 0.0612) 


In Fig. 6-a the surface temperature 
the shaded area shows the condition of 

one-eighth of a period after the surface maximum. 
In Fig. 6-b the surface temperature is sudden! 
thereafter kept steady and storage is indicate 


changes sinusoidally, and 
reatest heat storage, 


imposed and 
for one hour 


(or ten days) of penetration. 
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Fig. 7—(Left) Ar- 
rangement for cool- 
ing a house by 
means of under- 
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tem. Still the fact remains that the 
benefits and effectiveness of such 
units would be limited to hot and 
comparatively dry weather. 

For winter warming the possi- 
bility of solar home construction, 
using the direct rays of the sun, 
might well be explored. Here again 
the benefits would be limited, in 
this case to cold and at least nearly 
clear weather. Besides this, solar 
home construction would call for 
large glass windows which would 
displace considerable wall area on 
the south side of the house. It is 
possible that this might cause the 
loss of a considerable amount of the 
heat absorbing value of the mason- 
ry which tends, as we have seen, to 
maintain a mean temperature 
through the variations of day and 
night. 

Another significant possibility is 
that of using earth stored heat and 
cold for enhancing residential com- 
fort. Perhaps such a suggestion 
appears naive, and it is possible 
that it may not ultimately prove to 
be very practical. But it is a fact 
that underground temperatures are 
considerably cooler in summer and 
warmer in winter than air tem- 
peratures above the surface, as any- 
one who has inhabited a deep cellar 
will readily witness. And in the 
past underground rooms have ac- 
tually been built and used in many 
places in India as aids to summer 
comfort. 


By a combined process of con- 
duction and absorption, heat is 
stored in the earth’s crust every 
summer and drained therefrom 
during the winter. Most of this 
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Fig. 8—(Right) Ex- 
perimental house 
cooling by means of 
underground tunnels 


storage is in the upper layers, and 
at some 20 ft below the surface 
there is very little variation from 
the annual mean. This mean in 
northern India is a very comfort- 
able temperature. 

It is not proposed here that peo- 
ple live below ground level. The 
method suggested (Fig. 7) is to 
supply the occupant with an earth 
tempered air stream, not continu- 
ously but when and where he wants 
it, from a suitable system of in- 
sulated ducts. The air would come 
to the ducts from underground tun- 
nels at an average depth of about 
15 ft. In these tunnels, lined with 
masonry materials, the air would 
effectively acquire a temperature 
approaching that of the deep earth. 

Estimates of the heat stored in 
the soil behind or under a given 
surface area may be made as indi- 
cated in Fig. 6, a and b. For a sur- 
face area A in the case of the 


sinusoidal] cycle (Fig. 6, a) it is: 
/kpsT 
H = Atma \/ > Qn 


In the case of the steady surface 
temperature (Fig. 6, b) it is: 


H= Aé— kpst 
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Fig. 9—Test results obtained with 
installation shown in Fig. 8 
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The amount of heat stored in th 
ground covered by a modest resi. 
dence is considerable, and the hes 
or cold available from a tunne! sur. 
face area of about 200 sq yds 
of the order of a billion calories o 
four million Btu. Of course, this 
supply would not be enough for the 


complete air conditioning of ; 


house. But if it could be used fo 
a little intermittent cooling during 


the three worst months of summer 
and similarly for intermittent 
warming through the three worg 


months of winter, it might be a 


good deal better than the little nov 
being done for residential! comfort 


In order to try out the projet 
experimentally, tests were carried 
out in 1944 with a miniature hous 
For convenience the diurnal « 
of temperature changes was substi: 


tuted for the annual cycle. As wil 
be seen from the formulas for heat 
penetration and storage, this redu- 
tion of the time scale by a factor 0! 
365 called for a reduction in the 
scale of lengths by a factor equa 
to the square root of this figure, or 
about 19. The miniature house wa 
accordingly built a foot high over 
a tunnel dug in the ground about: 
foot deep. The air could be circ 
lated at will by a small motor-drivet 
fan as shown in Fig. 8, and tem 
peratures were measured |y meats 
of thermocouples at a, b, ¢ and‘ 
which measured outside temper 
ture, temperature of air st: king 
cupant, temperature of air in tune 
and tunnel surface temperature ™ 
spectively. V, and V, were contm 
ling valves. 

One set of observations is show 
graphically in Fig. 9, and it is s 
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that the results were in general 
very encouraging. The thermo- 
couple junction b taking the place 
of the occupant was very success- 
fully cooled by the circulating air 
during the heat of the day. How- 
ever, before a full scale experiment 
can be expected to function suc- 
cessfully, certain problems should 
be solved, particularly in connec- 


SZEKELY SELECTED BY ESM 

Ernest Szekely, member of the 
Council of ASHVE, has been nomi- 
nated for president of the Engi- 
neers’ Society of Milwaukee for 
1946-47, according to a recent an- 
nouncement by E. L. Knebes, chair- 
man of the ESM nominating com- 
mittee. 

Mr. Szekely, president of Bayley 
Blower Co., was elected ESM vice- 
president in 1945. He is also a mem- 
ber of ASME and past president of 
both Wisconsin and Ohio chapters 
of ASHVE. 

Others nominated with Mr. Sze- 
ely are V. R. Tate for vice-presi- 
dent and for directors for a period 
of three years (1946-49) are L. D. 
Knapp, R. H. Earle and E. T. Sher- 
wood. R. J. Panlener was nomi- 
ated to fill the unexpired term of 
fr. Tate as director. 


946 ANNUAL MEETING 
OF ASTM 


The activity during the 1946 
STM Annual Meeting held at the 
Statler Hotel, Buffalo, N. Y., the 
week beginning June 24 indicated 
he intensive interest in the Soci- 
ty’s rapidly expanding work on 
specifications and tests for mate- 
ials and methods of evaluating as- 
emblies of these materials in vari- 
bus forms. The total registration 
or the week was 1,825, second high- 
st for this annual event. 

There were eight symposiums 
ith technical papers ranging in 
lumber from four to fifteen cover- 
ng a wide diversity of fields. The 
epics covered included: Symposi- 
ms on bearings, gas turbine ma- 
rials, fatigue, spectroscopic light 
burces, oil procurement practices, 
sting parts and assemblies, pH 
®asurements, atmospheric weath- 
ring of corrosion-resistant steels, 
nd ‘reezing-and-thawing tests of 
oncrete, 
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tion with the effectiveness of an 
earth tempered air stream project- 
ed upon an.occupant. The project 
nevertheless indicates that what- 
ever benefits may come from the 
use of earth stored heat and cold 
should be available at the very small 
operating cost of running a small 
electric fan. In the climate of 
northern India it should improve 





In addition to these symposiums, 
there were other sessions devoted to 
effect of temperature on metals, ce- 
ment and concrete, plastics, non- 
ferrous metals, bituminous materi- 
als, and others. 

One of the meeting features was 
the Edgar Marburg Lecture by Dr. 
J. J. Mattiello, technical director, 
Hilo Varnish Corp., on the topic 
Protective Organic Coatings as 
Engineering Materials. Dr. Mat- 
tiello’s version of his complete lec- 
ture, which was shortened for 
presentation, was most interesting. 
The Nineteenth Award of the 
Charles B. Dudley Medal was made 
to H. R. Copson, research chem- 
ist, Research Laboratories, The In- 
ternational Nickel Co., Inc. 

The high point of the meeting 
was the annual meeting dinner. 
Pres. J. R. Townsend gave his pres- 
idential address on The Challenge 
of National and International Af- 
fairs to the Engineer, and the guest 
speaker, Dr. B. K. Sandwell, editor 
of Canada’s famous publication 
Saturday Night, spoke on A Test- 
ing Time for Canada. Both speak- 
ers stressed problems in connection 
with our democratic way of life, 
Mr. Townsend emphasizing the im- 
portance of engineers and techni- 
cally trained people being public 
affairs conscious. Dr. Sandwell, who 
covered problems of our democ- 
racies from the national standpoint, 
emphasized the significance of the 
United States as a leader in devel- 
oping changes in our present sys- 
tem which will insure continuance 
of the political philosophies which 
governed his country, the United 
States, Great Britain, and others. 

There were 44 new tentatives ap- 
proved during the meeting and a 
large number of revisions of exist- 
ing standards and tentatives. The 
tentatives include proposed specifi- 
cations and tests published for a 


comfort both in summer and winter 

Scientific study of residential 
comfort problems under Indian con- 
ditions is rather in its infancy, and 
it is hoped that with the increasing 
popular interest in industrial tech- 
nology and its development, this 
field of applied science will receive 
a much neglected share of atten- 
tion in the years to come. 


year or more for comment and use 


prior to adoption as_ standard. 
Forty-two specifications and meth- 
ods of tests were adopted as stand- 
ard. These figures indicate tre- 
mendous activity in this field, not 
only in the newer committees such 
as plastics, etc., but in some of the 
older ones including steel, cast iron, 
and the like. 


CHICAGO CONTRACTORS 
ELECT OFFICERS 


At a recent meeting of the Heat- 
ing, Piping and Air Conditioning 
Contractors’ Chicago Association, 
officers were elected as follows: Mil- 
ton H. Westerberg, Northern 
Plumbing and Heating Co., presi- 
dent; C. H. Schlict, Westerlin & 
Campbell Co., vice president; C. W. 
Johnson, treasurer; Fred Dilzer, 
secretary, and L. T. Braun con- 
tinues as executive secretary. The 
board of governors include R. W. 
Lanninger, W. F. Hildeman, J. A. 
Ljunggren and C. E. Crone. 

Messrs. Braun, Crone and John- 
son are ASHVE members and Mr. 
Westerberg starts his second term 
as president of the association. 


NEW MANAGER FOR 
CHICAGO DISTRICT 


George B. Coffey has been ap- 
pointed manager of the Chicago 
district by A. M. Byers Co., with 
offices in the Conway Building, Chi- 
cago, and his operations will cover 
the states of Michigan, Minnesota, 
Wisconsin, North and South Dako- 
ta, Iowa, Indiana and parts of Illi- 
nois and northwestern Ohio. 

He is a native of Freedom, Ind., 
and was graduated from the Uni- 
versity of Indiana in 1924. He has 
been with A. M. Byers Co. since 
1930. Mr. Coffey is president of the 
Bridge and Building Men's Asso- 
ciation and a member of the AMERI- 
CAN SOCIETY OF HEATING AND VEN- 
TILATING ENGINEERS. 
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COMMITTEES MEET AT RESEARCH LABORATORY 


Wt: ample facilities for committee meetings 
and group conferences available in the new Labora- 
tory at Cleveland, there has been considerable com- 


mittee activity during July and August. 


Several 


meetings are planned for September. 


AIR 


The Technical Advisory Committee on Air Dis- 
tribution and Air Friction held a full day meeting 


on 


July 29 under the chairmanship of Ernest 


Szekely. The Committee took positive action on the 
following: 


a 
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The publication of a paper giving corrections to the 
present friction chart for temperature, viscosity and 
pipe roughness. 

The modification of the 


round ducts to include 
volumes. 


present friction chart for 
smaller ducts and lower 


An immediate start on a program covering friction 
in square and rectangular ducts and various types of 
fittings. 

The publication of a paper on the throw of air from 
slots and jets based on previous research work at 
Case School of Applied Science. 

The extension of the cooperative research program 
of air distribution under way at Case School to cover 
the effects of stack heads and other than isothermal 
conditions. 


The approval of the cooperative research program 
at Kansas State College on the downward projection 
of heated air streams. 
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SOUND 


_ The Technical Advisory Committee o1 
Control met at the Laboratory on July 30 un 


chairmanship of R. D. Madison. A research pr 


ect to be set up by the Material Laboratory, | 


Naval Shipyard, New York, to determine the bes 


methods for acoustical testing of ventilating fan: 


and systems and to establish a method of pr 


the acoustical performance of ventilating system: 


was submitted for Committee study and com 
The Committee on Research will be able | 


erate with the Navy Dept. in these tests throug 


the Committee on Sound Control. 
The Committee also recommended that the 


ciety cooperate with other bodies in attempts 


improve the present standards for the testing 
calibration of sound measuring equipment 

Plans were made to initiate sound energ' 
for unitary equipment as a cooperative 
project. 


RADIANT HEATING 


A sub-committee of the Technical Acviso" 
Committee on Radiation and Comfort met at tt 


Laboratory on August 9 under the chair 
of L. N. Hunter to plan a research prograi 
ant heating. 


The Committee recommended that the Kesear 


Laboratory conduct a comprehensive lib y = 
d pee 


field investigation to determine what work ! 
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Jone on radiant and panel heating, what was in 
progress and what was contemplated by the many 
terested organizations. The Committee strongly 
ecommended that the effect of radiation on the 
omfort chart be investigated as quickly as possible. 
A full meeting of the Technical Advisory Com- 
ittee on Radiation and Comfort under the chair- 
sanship of J. C. Fitts is planned for Saturday, 
sptember 21, at the Laboratory. 














HE Society's research program is established by 

e Committee on Research and supervised by the 
Director, under the authority of the Committee. To 
dvise the Committee and the Director on specific 
rojects Technical Advisory Committees are ap- 
pointed by the Chairman. These Committees play 

very important part in the research program. 
They are the medium by which members of the 
Society may suggest and comment on specific re- 
earch investigations; they serve to correlate and 
coordinate industry and other opinions on research 




















AIR CLEANING—R. S. Dill, National Bureau of 
standards, Washington 25, D. C.: The characteristics of 
pparatus and equipment for the removal of atmospheric 
purities. The development of methods for testing and 
ating air cleaning devices. 







AIR CONDITIONING IN INDUSTRY—W. L. 
eisher, 475 Fifth Ave., New York 17, N. Y.: The role 
f atmospheric environmental conditions in industrial 
perations. 








AIR DISTRIBUTION AND AIR FRICTION— 
mest Szekely, 1817 South 66th St., Milwaukee, Wis.: 
he factors involved in the distribution of heated and 
led air in enclosures. The resistance to air movement 
mposed by apparatus and equipment used in air distribu- 
n 








AIR STERILIZATION AND ODOR CONTROL- 
rof. W. F. Wells, University of Pennsylvania Medical 
chool, Philadelphia, Pa.: The study of the factors in- 
lved in air sanitation. The physiological and psycho- 
gical effects of odors. 












COOLING LOAD—W. E. Zieber, York Corp., York. 
a: The study of all the components of the cooling load 
a spaces, especially periodic heat flow and solar 
lation 







CORROSION—L. F. Collins, 14615 Prevost Ave., 
troit 27, Mich.: The mechanism and means of preven 
n of corrosion in all types of heating, ventilating, and 
r conditioning equipment 










FUELS—E. T. Selig, Jr.. The Rybolt Heater Co., 
shland, Ohio: Factors in combustion and the efficient 
hd economical utilization of all types of fuels used in 
pating appliances. 








TECHNICAL ADVISORY COMMITTEES 





COOLING 


The Technical Advisory Committee on Cooling 
Load met at the Laboratory on Friday, August 23, 
under the chairmanship of W. E. Zieber. Research 
programs on periodic heat flow and solar radiation 
transmission received careful study. A report of 
actions taken by the Committee will appear next 
month. 


problems; they act as editorial boards for reports of 
Society research work and they approve all research 
papers prior to publication. 

ere are sixteen Technical Advisory Commit: 
tees active in the present program. The title of the 
Committee, the name and address of the Chairman, 
and a brief summary of the scope of the Committee's 
activities are given. Members of the Society and 
others are invited to write to the individual Chair- 
men or to the Laboratory on matters related to the 
research program. 





GLASS—R. A. Miller, 2200 Grant Building, Pittsburgh 
19, Pa.: The study of winter heat loss and summer heat 
gain through glass in all its forms. The effects of shading 


HEATING LOAD—P. D. Close, 1736 Central Ave., 
Wilmette, Ill.: The characteristics of the components 
of the heating load for enclosed spaces. 


INSULATION—Prof. E. R. Queer, Pennsylvania State 
College, State College, Pa.: The basic characteristics of 
insulating materials and their application. 


PHYSIOLOGICAL RESEARCH—Dr. C-E A 
Winslow, 313 St. Ronan St.. New Haven 11, Conn.: The 
correlation of research on the physiological reactions of 
human beings to atmospheric environmental conditions 
Its interpretation for the engineer. 


RADIATION AND COMFORT —J. C. Fitts, 1250 
Sixth Ave., New York 20, N. Y.: The study of the net 
exchange of radiant energy between an individual and his 
surroundings as it affects comfort. The development of 
heat transfer design data for use with the above. 


SENSATIONS OF COMFORT—Prof. C. P. Yaglou, 
Harvard School of Public Health, $5 Shattuck St., Boston, 
Mass.: The factors which influence comfort and discom 
fort in heating and cooling. 


SORBENTS—John Everetts, Jr., 212 Mission St., San 
Francisco 5, Calif.: The characteristics of liquid and solid 
materials used in the removal of water vapor 


SOUND CONTROL—R. D. Madison, 490 Broadway, 
Buffalo 5, N. Y.: The fundamentals of noise in occupied 
spaces resulting from air conditioning apparatus. 


WEATHER DESIGN CONDITIONS—Thos. H 
Urdahl, 726 Jackson Place, Washington, D. C.: The 
development of statistically sound weather data for use in 
the design of heating and air conditioning systems for 
enclosed spaces. 
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Hotel Statler 


T uz invitation of the Northern 
Ohio Chapter to hold the 53rd An- 
nual Meeting of the Society in 
Cleveland, January 27-30, 1947, was 
accepted with pleasure by the Coun- 
cil, and members who attend will 
also have the opportunity of seeing 
the 7th International Heating and 
Ventilating Exposition at Lakeside 
Hall. 

Announcement has been made by 
D. L. Taze, general chairman of the 
Committee on Arrangements that 
registration will be at the Hotel 
Statler. Assisting Mr. Taze as vice 
chairmen are E. B. Cary, Paul D. 
Gayman, F. A. Kitchen, and L. S. 
Ries. 

Pres. Alfred J. Offner will pre- 
side at the technical sessions and 
the Committee on Arrangements 
plans for a series of entertainment 
functions to be climaxed by the an- 
nual banquet. Several inspection 
trips are being arranged and one 
of the most important points of in- 
terest for Society members will be 
the new Research Laboratory at 
7218 Euclid Ave., where it is 
planned to hold various Technical 
Advisory Committee meetings. 
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There will be special events for 
the ladies and they will have the 
opportunity of visiting Cleveland’s 
leading department stores, the 
Cleveland Museum of Art, which 
houses a notable collection of paint- 
ings, the Cleveland Museum of Nat- 
ural History, Severance Hall, where 
concerts of the world famous Cleve- 
land Symphony Orchestra are con- 
ducted, as well as downtown thea- 
ters and other points of interest. 

It is easy to reach Cleveland by 
rail from all points in the United 
States via the Baltimore and Ohio, 
the Nickel Plate, Erie, New York 
Central, the Pennsylvania, and the 
Wheeling and Lake Erie R. R. Air 
lines connecting Cleveland with all 
parts of the country are American, 
Eastern, Pennsylvania Central and 
United. It is advisable to make early 
reservations for transportation. 

All Society members have re- 
ceived special hotel reservation 
forms (blue) and these should be 
used as soon as possible in making 
hotel reservations. This form lists 
the various hotels and gives the 
room rates and should be mailed 
direct to the hotel chosen and con- 


53rd 
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Cleveland 


In 


January 


Annual Meeting 


and Exposition 


firmation will be made by t! 


EXPOSITION 
The 7th Internationa! 


and Ventilating Expositio: 


the first since 1940 and it 


to be the best showing of 


Heat D 


will } 
promis 


} tin 
neating 


and ventilating, air conditionin 


refrigeration and allied product 
that has ever been assem! 
ready 90 per cent of the availabi 


exhibit space has been 
the leading firms in the 
show their latest equipme: 


} ‘ 
“ly 
i1fU 


+e " on 
ACH @i 


field wil 


rround 


Exceptional interest surroun 


the material to be viewed 


Exposition, as the past 


have produced an extra 
number of new devices, ma 


which will be shown the: 


first time. No less interest 


conventional equipment, 
deal of which has been : 
to incorporate recent sci: 


vances or adjusted to mee! 


nomic demands caused 

manufacturing conditions 
novations affect not onl) 
machines, but in some in 
volve entire layouts for i 
in private dwellings and 
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pblishments, while some of them 
;]] have a critical influence on 
e planning of industrial under- 
kings. 

The exposition dates also corre- 
pond with those of the National 
rarm Air Heating and Air Condi- 
ning Association, which will meet 
the Hotel Cleveland, January 29 
d 30, with committee meetings 
the 27th and 28th. 

Announcement has been made of 
ppointments to the Advisory Com- 
ittee of the Exposition, which is 
der the chairmanship of Alfred 
Offner, president of the ASHVE, 
d B. M. Woods and G. L. Tuve, 
st and second vice presidents of 
e Society, will serve as vice chair- 
en of the Advisory Committee, 
ith the following ASHVE repre- 
ntatives: L. T. Avery, member of 
uncil; L. P. Saunders, chairman, 
mmittee on Research; H. R. Al- 
nier, president, Central Ohio 
hapter, Columbus, Ohio; Herman 
pelbach, Jr., president, Western 
ew York Chapter, Buffalo, N. Y.; 
E. Wilhelm, president, Northern 
hio Chapter, Cleveland, Ohio; 
. W. Edwards, president, Cincin- 
ati Chapter, Cincinnati, Ohio; 
. R. Bishop, president, Michigan 
apter, Detroit, Mich., and John 
aul Jones, consulting engineer, 
eveland. 
Representing other organizations 
‘ognizing an interest in the Ex- 
bsition are the following commit- 
e members: Stewart E. Lauer, 
esident, Air Conditioning and 


















Refrigerating Machinery Associa- 
tion; R. H. Hargrove, first vice 
president, American Gas Associa- 
tion; A. G. Syska, American Insti- 
tute of Consulting Engineers; J. R. 
Edmunds, Jr., president, Ameri- 
can Institute of Architects; C. S. 
Leopold, president, American So- 
ciety of Refrigerating Engineers; 
Prof. G. Brooks Earnest, president, 
Cleveland Technical Societies; J. M. 
Frank, Industrial Unit Heater As- 
sociation; J. B. Blackburn, man- 
aging director, Jnsulation Board 
Institute; Ernest Szekely, presi- 
dent, National Association of Fan 
Manufacturers; E. E. Dubry, rep- 
resenting National District Heating 
Association; E. I. Williams, presi- 
dent, National Mineral Wool Asso- 
ciation; F. E. Mehrings, president, 
National Warm Air Heating and 
Air Conditioning Association; W. 
A. Matheson, president, Oil-Heat 
Institute of America; Mare A. 
Bluth, executive secretary, Stoker 
Manufacturers Association; W. R. 
Stockwell, Institute of Boiler and 
Radiator Manufacturers, and R. M. 
Getschow, Heating, Piping and Air 
Conditioning Contractors National 
Association. 


General arrangements for the 
Exposition are being made by the 
International Exposition Co., New 
York, which has organized and con- 
ducted previous heating and venti- 
lating expositions. Charles F. Roth 
is manager of the Exposition, and 
E. K. Stevens, associate manager. 
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rating, Piping & Air Conditioning, September 1946—ASHVE Journal Section 


TESTIMONIAL TO 
DR. WILLARD 


At a National Warm Air Heat- 
ing and Air Conditioning Associa- 
tion convention held in Chicago 
June 25 and 26, Dr. Arthur C. Wil- 
lard, who retired as president of the 
University of Illinois on July 1, was 
presented a gold-framed testimonial 
by Frank E. Mehrings, president 
of the Association, in honor of 31 
years devoted to warm air heating 
and air conditioning research. 





A. C. Willard 


In his speech following the pres- 
entation, Dr. Willard urged the as- 
sociation to continue its research 
program which began at the Uni- 
versity of Illinois in 1917. 

Dr. Willard is a past president 
and Life Member of ASHVE. 


NEW OFFICERS ELECTED BY 
HOFFMAN SPECIALTY COMPANY 


Announcement has been made of 
the retirement of Potter Bowles as 
president of the Hoffman Specialty 
Co. He will continue in the Hoff- 
man organization as treasurer with 
headquarters in California.. Under 
Mr. Bowles’ direction the present 
plant and main office in Indianapo- 
lis were built and with this expan- 
sion program and a record volume 
of shipments in view, Mr. Bowles 
feels that he can move headquarters 
to California, where further devel- 
opment work will be carried out. 

Following the July meeting of 
the board of directors, Paul G. Hoff- 
man, chairman of the board, an- 
nounced the election of Neil D. 
Skinner as president and the elec- 
tion of R. W. Cantin as secretary, 
who will carry out the policies and 
program of the company, founded 
by George D. Hoffman. Frank H. 
Gaylord continues as vice-president 
in charge of sales, and A. F. H. 
Scott remains as vice-president of 
the warm air division. 















In THE building of a two-ocean Navy there were many 
engineering problems involving heating, ventilating, 
and cooling. More recently the preservation of the many 
units of the fleet brought special problems in the pres- 
ervation of equipment which were solved by dehumidifi- 
cation methods. As this work was directed by the Bureau 
of Ships of the Navy Department, it is of interest to 
know something about the new thinking which pro- 
duced extensive and permanent changes in the art of 
marine engineering, which involved heating and air 


DANIEL S. BERRES, (A 1943), head of testing and de- 
velopment group, air condi- 
tioning section. Mr. Berres 
maintains liaison between the 
‘air conditioning and contract 
design sections, and conducts 
performance studies on new 
ships, to assure close coordi- 
nation of design concepts, 
shipbuilding, and operating 
practice. He specifies require- 
ments and advises on techniques of ventilation perform- 
ance testing. 


CLIFFORD C. CARSON, (M 
1943), equipment develop- 
ment and design, air condi- 
tioning section. The design of 
each of the many pieces of 
new air conditioning - equip- 
ment, for whose development 
the Navy was responsible dur- 
ing the past five years, first 
took shape under Mr. Carson’s 
pencil. 





(A 1943, J 1937), assistant 
head of demobilization sec- 
tion. Mr. DeSomma served in 
the construction and repair 
group of the air conditioning 
section, spent two years in 
New York as chief of ventila- 
tion section in the Office of 
Supervisor of Shipbuilding, 
and recently returned to the 
Bureau of Ships. 


A. EDWARD DESOMMA, 











CoMDR. JOHN EVERETTS, 
Jr., (M 1938, A 1935, J 1929), 
west coast representative, air 
conditioning section. All the 
phases of the air conditioning 
section’s responsibilities, i n- 
cluding equipment distribu- 
tion, and design and dehumid- 
ification consulting, have been 
carried on for the west coast 
by Comdr. Everetts. 
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Who's Who in Navy Air Conditioning 





Heating, Piping & Air Conditioning, September 1946—ASHVE Journa! Sect 





































conditioning. The personnel of the Bureau of $ 
proud of the results and it is significant tha 
portion of the work was carried on by members 
ASHVE. At one time, nearly 75 per cent of the 
personnel in the air conditioning section of th. 
were Society members. 

The Society takes pride in this record o: 
and to indicate how extensive the contribution of \, 
members has been in this phase of the Navy's work , 
brief description of their activities is given. 


LDS are 
a Zou 
of the 


5 1reay 


now 


LEON S. EPSTEIN, (J 1943), (former) head 
midification group, air condi- 
tioning section. Coordination 
of the activities of the many 
Naval and other organiza- 
tions, who contributed to the 
development of dehumidifica- 
tion for the preservation of 
naval vessels, was carried on 
by Mr. Epstein until his re- 
cent resignation. 


ALBERT S. GATES, JR., head of dehumidification grow 
air conditioning section, (¥ 


1943, A 1941). Mr. Gates, wh 
handled ventilation of & 
stroyers, submarines and se 
eral other types on the co 


struction and repair grou 
the air conditioning sectia 
recently took over the debs 
midification group from 
Epstein. esig 
Drove 



























CLYDE M. HAMBLIN, (M 1943), chief technical advisu 
air conditioning section. Mr. 
Hamblin, who has worked for 

the Navy for thirty-six years, ; 

in the period between the ’ 

wars laid the foundations on Lig 
which much of the present at 
advanced shipboard ventila- 

tion practice is based. His : 

rich experience now enables 

him to furnish guidance on * 

special problems confronting any group of the secti@ 


RICHARD A. HEINDEL, 
1943), head of equipmé 
group, air conditioning § 
tion. The steady flow of equ! 
ment during the war fre 
manufacturers to ships ! 
service and under constm 
tion has been maintained" 
Mr. Heindel and his group. 
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Compr. FERRY C. 


GEORGE P. LIVELY, 


i: % 
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HOUGHTEN, (M 1921) (deceased) 


(M 


~ 


Bureau of Medicine and Sur- 
gery and Bureau of Ships 
liaison. Like Mr. Hamblin 
with ventilation, Commander 
Houghten was instrumental 
in bringing to fruition during 
the war his life work on the 
maintenance of adequate en- 
vironment for working, in the 


+ form of the improvements 


vessels. 


Lr. Compr. H. R. IVERSON, 
(M 1936), equipment group, 
air conditioning section. 
Commander Iverson has ad- 
ministered the dissemination 
of design information on 
standard equipment to ship- 
building and repair activities. 
He has also taken part in 
much of the shipboard test 
work. 


1942), head of ventilation and 
piping group, contract design 
section. The necessity for pre- 
paring the basic ventilation 
designs for new ships months 
or years in advance of build- 
ing, places on Mr. Lively the 
responsibility to be abreast of 
new development in all phases 
of shipboard air conditioning, 
to insure that each new ship 


esign takes the ‘fullest advantage of progress and im- 
rovements. 
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JOHN G. MUIRHEID, (A 
1940, J 1937), dehumidifica- 
tion group, air conditioning 
section. The scheduling of 
shipments so that each avail- 
able piece of equipment made 
the greatest possible contribu- 
tion to the ever-changing 
needs during the war and the 
demobilization has been han- 
dled by Mr. Muirheid. 


CARL W. PORTER, (M 
1943), construction and repair 
group, air conditioning sec- 
tion. Mr. Porter handles the 
ventilation of hospital ships, 
minecraft, PT boats and sev- 
eral other types. He also acts 
as a consultant on dehumidifi- 
cation for several of the inact- 
ive fleet bases. 


ComprR. ELMER R. QUEER, 
(M 1933), administrative as- 
sistant, air conditioning sec- 
tion. In addition to his admin- 
istrative duties, Commander 
Queer has taken a principal 
part in most of the shipboard 
test work and in the testing 
and development of cooling 
and dehumidification equip- 
ment. 


Lt. (JG) Davin B. RoODKIN, 
(A 1944), staff, 19th Fleet. 
Ensign Rodkin formerly han- 
dled the ventilation of a num- 
ber of ship types in the 
Construction and Repair 
Group and is now handling de- 
humidification matters on the 
19th Fleet Staff. 


CAPTAIN ALFRED E, STACEY, 
Jr., (M 1914), director, Ma- 
terial Laboratory, New York. 
Captain Stacey, who was as- 
sistant head of the air con- 
ditioning section early in the 
war, is now chief of the 
New York Material Labora- 
tory, where much of the 
Navy’s new equipment of all 
kinds is tested. 


ROLAND J. THOMPSON, (A 
1945), piping section. Mr. 
Thompson was formerly in 
the equipment group of the 
air conditioning section and 
handled matters pertaining to 
contracts, negotiations and 
purchases. 


CaPpT. THOMAS H. URDAHL, 
(M 1930), head, air condi- 
tioning section. Captain Ur- 
dahl has been in charge of 
the section since early in the 
war. He was largely respon- 
sible for the standardization 
which made it possible to de- 
sign, provide and install the 
huge volume of ventilation de- 
manded for shipbuilding, and 
initiated much of the testing 
and research which has re- 
sulted in basic improvements 
in equipment. 
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J. H. VAN ALSBURG, (M 1931), (former Lt. Comdr.). 


Lt. Comdr. Van Alsburg was 
in charge of the equipment 
group when the wartime ship- 
building program was getting 
into high gear. He was then 
transferred to the staff of 
Commander Service Forces, 
South Pacific, and has since 
returned to private industry. 


CON WHITTLESEY, (M 1941), Coane head of 


and development group, air 
conditioning section). Mr. 
Whittlesey, who recently ac- 
cepted a private position, had 
been in charge of the testing 
and development group since 
before the war, and played a 
leading role in most of the ex- 
tensive shipboard tests con- 


















COMDR. GEORGE C. WELLS, USN 


pective head of air condition- 
ing section. Comdr. Wells, who 
has accomplished various as- 
signments in the expansion of 
the Navy since the recommis- 
sioning of world war destroy- 
ers in 1939 and who was de- 
sign superintendent at Pearl 
Harbor at the end of the war, 
will relieve Captain Urdahl 
upon the latter’s resignation. 


PRESIDENT OFFNER GUEST 
AT ILLINOIS 


The Illinois Chapter’s final meet- 
ing of the season was held on May 
13 at the Germania Club, preceded 
by a buffet supper, with Pres. 
Alfred J. Offner the guest of honor. 
President Offner spoke on the post- 
war era as a challenge to heating 
and air conditioning engineers. 


The Chapter officers and commit- 
tee chairmen summarized their. ac- 
tivities during the 1945-46 season, 
and C. W. Johnson announced the 
results of the balloting for the com- 
ing year. The following officers 
were elected: President—O. J. 
Prentice; Vice-President—W. A. 
Kuechenberg; Treasurer—J. S. 
Kearney; Secretary—C. M. Burn- 
am, Jr.; Board of Governors— 
C. E. Crone, P. J. Marschall, J. J. 
Philippi and J. S. Locke, retiring 
president. 


Harry Short, Lafayette, Ind., 
gave a humorous yet instructive 
talk entitled “How Crazy Are 
You?”; his thesis was that every- 
one is orem to some extent. 


The Illinois Chapter ended a suc- 
cessful season showing a gain in 
membership. Every effort was made 
during the year to run the meet- 
ings on time, to present the various 
subjects in an interesting manner, 
and the routine chapter business 
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ducted on new ship types. 


(applicant) pros- 


This program of providing effective heating ; 


conditioning for Navy vessels was carried out 





was kept to the minimum to allow 
more time for the technical sub- 
jects and discussion. 


SOCIETY OFFICERS 
TO VISIT CHAPTERS 


Pres. Alfred J. Offner plans to 
visit Atlanta, October 7, when a 
meeting of the Council will be held 
and other stops in the south will be 
at New Orleans and San Antonio. 
He will continue on to the coast and 
address the Southern California 
Chapter, Los Angeles, October 14; 
Golden Gate Chapter, San Francis- 
co, October 15; Oregon Chapter, 
Portland, October 17; Pacific 
Northwest Chapter, Seattle, Ccto- 
ber 18; and Manitoba Chapter, 
Winnipeg, October 21. 

Dr. Baldwin M. Woods, first vice 
president of the Society, will attend 
the Atlanta Chapter meeting and 
en route will address the Kansas 
City Chapter, September 30; St. 
Louis Chapter, October 1; Delta 
Chapter at New Orleans, October 8; 
and South Texas Chapter in Hous- 
ton, October 9. 


Prof. George L. Tuve, second vice 
president, is scheduled to speak at 
the Iowa Chapter, Des Moines, No- 
vember 4, Rocky Mountain Chapter 
meeting, Denver, November 6, and 
Nebraska Chapter, Omaha, Novem- 
ber 7. 
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Navy yards and private yards. The work of thi: 
contributed much to the efficiency of our Na 
many have returned to private industry where th. 
doing their part toward making this a better « 
in which to live. 

In addition to the Society members who parti 
in these activities with the Bureau of Ships there wer, 
many others on the field staffs and also a long 
members who saw active sea duty. 


DEATH OF 
HENRY G. d’ISSERTELLE 


Henry G. d’Issertelle, Tarrytow 
N. Y., Life Member of ASHVE 
former engineer with the Genera 
Electric Co., died at the Hillcrest 
Nursing Home, Ossining, N. Y, 
August 6, 1946, at the age of 78 

Mr. d’Issertelle was born i 
Charleston, S. C., and attended 
Massachusetts Institute of Te- 
nology. He retired fifteen years ag 
after thirty-five years as a! 
trical engineer with Genera! Elec 
tric. While associated with Genera 
Electric he was a pioneer at t 
Sprague works of the compan) 
where much of the early exper: 
mental] work in electrical engineer- 
ing was performed. 

In 1925 he won the company: 
Coffin Award for outstanding 
achievement among employees for 


work in his specialty field of heat 
ing and ventilating. 

Mr. d’Issertelle, past commande? 
of Knights Templar 47 in Yonker 
N. Y., and former member of te 
Common Council, lived in tha 


vicinity for fifteen years and move 
to Tarrytown five years ago. Whik 
living in Yonkers he was presidet! 
of the Men’s Club of St. Andrews 
Church and belonged to the (i! 
Club, Fern Brook Lodge of Maso 
and Terrace City Chapter, i. A. y 
He was a Shriner at Mecca Temp* 


























in New York City and belonged to 
the Consistory there. 

Mr. d’Issertelle, a close friend of 
the late Theodore Roosevelt, was a 
member of the Veteran Association, 
ist Battalion, New York Naval 
Militia, which he joined in 1892. 

Surviving are his daughter, Mrs. 
William E. van Wass, and two 
brothers, Norman A. and Charles 
D. d’Issertelle, to whom the Officers 
and Council of the Society extend 
their sincerest sympathy. 


c. W. MILLER DIES 
IN MILWAUKEE 


Word has just been received by 
the Society of the death on April 13 
of Charles W. Miller, Milwaukee, 
Wis., president, The Rado Co. 

Mr. Miller was born in Milwau- 
kee in 1883 where he attended Mil- 
waukee public schools and Mar- 
quette College. He also attended 
New York Trade School. His early 
experience was with the Lindemann 
& Hoverson Co. and the Thomas E. 
Hoye Heating Co., Milwaukee. With 
the latter he was assistant super- 
intendent and draftsman, laying 
ut and supervising the heating 


and ventilating work. He later or- 
ganized his own firm for consulting 
and sales engineering. 

Mr. Miller was one of the or- 
ganizers of the Wisconsin Chapter 
of the Society and served as its first 
president in 1923. He also served 
as a member of its Board of Gov- 
ernors from 1924 to 1926. 

It is with regret that the name of 
Mr. Miller is removed from the So- 
ciety’s roll and the Officers and 
Council extend their sincere sym- 
pathy to the surviving members of 
his family. 


MARTIN H. HIRSCH 
DIES AT 43 


The passing of Martin H. Hirsch, 
Forest Hills, N. Y., in May was a 
shock to his family and associates. 
Mr. Hirsch, engineer with the Con- 
solidated Installations Corp., New 
York, N. Y., had been under the 
doctor’s care for several months, 
but his sudden death was unex- 
pected. 

Mr. Hirsch, born in New York in 
1903, was graduated from Mechan- 
ics Institute in 1922, from the Col- 
lege of the City of New York in 


1923, and from Columbia Univer- 
sity, where he specialized in air 
conditioning, in 1937. 

He first became associated with 
Charles W. Barnett, plumbing and 
heating contractor, as estimato: 
and superintendent, and in 1932 be- 
came a partner in the firm of 
Amann and Hirsch. He was also 
supervisor of the heating division 
of Sears, Roebuck & Co., White 
Plains, N. Y., before becoming sales 
engineer for Hoffman Specialty Co., 
Inc., New York. In this connection 
he designed and supervised installa- 
tions of all types of heating equip- 
ment, including the Girls Dormi- 
tory, Mount Pleasant, Utah, and 
the housing development in Salina, 
Kans. 

He was associated with J. P. 
Marsh Co. and The Trane Co., New 
York offices, and in 1943 he became 
assistant supervisor for Cox and 
Stevens, Naval architects in New 
York. 

Mr. Hirsch is survived by his 
widow and two small children to 
whom the Officers and Council of 
the Society extend their heartfelt 
sympathy. 


CANDIDATES FOR MEMBERSHIP 





The Constitution of the Society, as now amended, nes the following mode of procedure in voting on applicants 


for membership in the Society. All applications for mem 


rship are to be sent to the Secretary and the names of appli- 


ants and their references shall be in the next issue of the Journal of the Society or sent to the members in 


other approved manner as ordered 


y the Council. When replies are received from references, the Candidate’s applica- 


ion shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned 
is grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
past month 47 applications for membership have been received and the names of these men and their sponsors are pub- 


ished in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 


e Council, urge members to assume their share of responsibilit 
ivising the Secretary promptly of any whose eligibility for membershi 
_ All correspondence in regard to such matters is strictly confidenti 

tis the duty of every member to promote. 


of receiving these candidates into membership by 
is in any way questioned. 
, and is solely for the good of the Society, which 





Unless objection is made by some member by October 10, 1946, these candidates will be balloted upon by the Council. 


hose elected to membership will be notified by the 


NoLD, C. J., Engr., Hensol Castle Mental Deficiency 
Colony. Proposers: R. Davies, W. A. Jones*. Sgc- 
ONDERS: Edward Lewis*, D. J. Thomas*. 

VILES, ALONSO, Mfgr’s Agent. Proposers: Leo Hunger- 
ford, R. J. Petersen. Seconpers: R. A. Lowe, R. M. 


Storms. 
BAUER, JOHN, Mgr., Bauer Heating & Plumbing Co. Pro- 
POseRS: G. E. Merwin, D. E. McCulley. Seconpers: 


__B. G. Peterson, J. G. Bierl. 

PILGREI, EMANUEL, Gen. Mgr., Mare Air Conditioning & 
Refrigeration Corp. PRoposers: H. E. Williams, George 
, Belsky. SECONDERS: Seymour Brown, A. U. Zimmerman. 
PLASE, THEODORE F., Draftsman, Air Goliaing & En- 
gineering Co. Proposers: C. A. Christierson, R. J. S. 
Caldwell. SEconDERS: Jacob Ehlers, S. H. Overton. 
PRIDGMAN, RICHARD H., Gen. Mgr., Comfort Air, Inc. 
Proposers: R. C. Cushing, C. Peterson. SECONDERS: 
D. I. Murphy, R. B. Holland. 


APLAN, KNOWLTON J., Vent. Engr., Michigan Dept. of 
Health. Proposers: K. E. Robinson, L. G. Miller. Ssgc- 
ONDERS:: Vv. H. Hill, A. D. Brandt. 


*Non-Member 


immediately after election. 


CLINE, CaRL C., Owner, Southern Refrigeration Co. 
POSERS: W. H. Moler, J. 
Catlett, H. J. Martyn. 


PRo- 
A. Ray. SECONDERS: W. A. 


DANNEHY, JAMES J., Engr., Refrigeration Maintenance 
Corp. Proposers: M. J. Bamond, C. M. Burnam, Jr. 
Seconpers: W. J. Baak, Fred Kaiser. 


DOLLINGER, LEwis L., JR., Vice-Pres., Dollinger Corp. Pro- 
PosEeRS: F. J. Willson, J. S. Kilner. Seconpers: J. W. 
McWilliams, R. E. Cherne. 


DuNCAN, Louis P., Htg. Engr., George E. Trudel Co. Pro- 
POSERS: J. F.: Tuttle, A. L. Hare. Seconpers: W. M. 
Russell, E. M. Palmer. 


FAIRBAIRN, JOHN K., Mech. Engr., Kraft Foods Co. Pro- 
POSERS: C. M. Burnam, Jr., J. S. Locke. SECONDERS: 
W. J. Baak, Fred Kaiser. 


FELDMAN, MorTON M., Jr., Mech. Engr., N. Y. Navy Yard. 
Proposers: S. T. Hart*, D. E. Stearn*. S®mconpers: 
B. J. Lazan*, Max Ryen’*. 
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FRASER, G. M., Account Exec., Lawrence H. Selz Organ- 
ization. PrRoposers: C. M. Burnam, Jr., C. E. Price. 
SECONDERS: Thomas Cranage, J. W. Muessig. 


GARDNER, Rospert A., Sr. Engr., Norris Warming Co. 
Ltd. Proposers: F. J. Whyte, W. Harding. SECONDERS: 
W. G. Chatterton White, R. R. Provan. 

GOLLAHER, MONROE L., Sales Engr., Louis A. Roser Co. 
Proposers: H. D. Miller, E. V. Gritton. SECONDERs: 
D. R. Wilde, H. G. Richardson. 


HAHNE, W. H. E., Vice-Pres., Morf Industries, Inc. Pro- 
PoseRS: T. H. Urdahl, H. E. Parker. SECONDERS: J. W. 
Markert, E. E. Adams. 

HAMAKER, H. J., Mgng. Dir., N. V. Technische Maats- 
chappij Heringa & Wuthrich. Proposers:M. P. deWilde, 
A. Silvera. SECONDERS: W. E. Vogel, R. S. Reynolds. 

HELIN, WALTER E., Applica. Engr., Carrier Corp. Pro- 
POSERS: J. H. Carpenter, O. W. Armspach. SECONDERsS: 
R. H. Leveridge, Victor Cole. 

HERKENHOFF, DONALD A., The David Ranken Jr. School 
of Mechanical Trades. Proposers: J. T. Lynch, G. B. 
Rodenheiser. SEcONDERS: B. C. Simons, H. C. Sharp. 

HupDIK, FRANK, Pres., Comfortair Co. Proposers: P. G. 
Greiss, O. C. Adams. SECONDERS: C. W. A. Steinmetz, 
E. R. Snavely. 


KENT, E. ROBERT, Proj. Engr., Mehring & Hanson Co. 
Proposers: T. A. Stokes, H. H. Hill. SEconpEeRs: W. H. 
Singleton, W. C. Jones. 

KIDDER, KINSMAN B., Design Draftsman, The E-L-E Co. 
PROPOSERS: Leo Hungerford, E. C. Evans. SECONDERsS: 
C. S. Anderson, F. L. McDonald. 

KLIneE, W. O., Air Cond. Div., Frick Co. Proposers: E. H. 
Taze, P. J. Vincent. SEcONDERS: A. W. Nugent, E. L. 
Crosby. 

KyYTE, RoBert L., Chief Engr., Williams Heating Engi- 
neers. PROPOSERS: H. F. Eastwood, D. J. Calnan. Sec- 
ONDERS: S. A. S. Patorno, J. A. Darts. 


LA PoINT, KENNETH K., Mgr., Charles M. Bailey Co. 
Proposers: H. V. Hickman, G. M. Simonson. SECOND- 
ERs: P. R. Babcock, W. W. Cockins. 

LEVINSON, Davin S., Grad. Student, University of Illinois. 
Proposers: S. Konzo, A. P. Kratz. SECONDERsS: 2 
Fellows, R. W. Roose. 

LINDENAUER, MARTIN M., Jr. Engr., Mance Corp. Pro- 
PoOsERS: B. H. Lee, Francis Ficarra. SEcONDERS: J. C. 
Mance*, F. J. Walter*. 

Low, CHARLES J., Engr., Jackson & Church Co. PRo- 
POSERS: L. G. Miller, E. B. Root. Seconpers: C. H. 
Pesterfield, J. H. Van Alsburg. 


MALM, EDWIN L., Sales Pro. Mer., Bell & Gossett Co. 
PrRoposers: E. N. McDonnell, W. T. Miller. SECONDERS: 
E. J. Gossett, L. H. Harrington. (Advancement) 

McCAULEY, DALE G., Pres., Lansing Heating & Ventilating 
Co. Proposers: R. A. Parsons, L. A. Tilford. SEcoND- 
ERS: L. G. Miller, C. H. Pesterfield. 


MoreEtTTI, GARNI, Htg. & Air Cond. Engr., Lewis E: 
ing Service. PRroposers: Daniel Lewis, R. A. 
schulte. SeconperRs: R. D. Randall, A. E. Knibb 

Morey, ALBerT A., Asst. Vice-Pres., Marsh & Mc! 
PROPOSERS: Emil Haas, Jr., H. E. Gould. Src: 


A. J. Natkin, C. D. Bridges. 


OKRAY, RatpH A., Engr., Kleenaire Corp. Pro 
J. E. Seymour, W. H. Feirn. Seconpers: Georg 


Rex Vernon. 


PALMER, NEWTON A., Engr., Eureka-Williams Co 
POSERS: O. E. Nesmith, C. E. Bronson. Sec: 


J. M. Hartman, E. M. Palmer. 


PHILLIPS, RALEIGH C., Jr., Student, The David 
Jr. School of Mechanical Trades. PROPOSERS 


Lynch, G. B. Rohenheiser. SEcoONpERS: B. C. 
H. C. Sharp. 


REBMANN, CHARLES P., Drafting Engr., John D 


neer. 
Ober 


DERS 


SERs 
Hal 


PR 


DERS 


anke 
J 


alve 


Proposers: J. D. Falvey, H. C. Sharp. Seconpers 


Harder, W. G. Frochey. 


SCHERRER, JAMES R., JR., Ch. Engr., Security 
turing Co. Proposers: P. C. Leffel, W. A. 
SECONDERS: S. L. Furber, Henry Gould. 

SHANAHAN, JOHN J., Contractor. Proposers: C. 
T. D. Fitzgibbon*. SECONDERS: H. D. Gilson*, C. 
man*, 


M 
Ri 


A 


RI 


Net 


J.] 


SHEPPERD, W. B., Chief Engr., Koolaire Inc. Pro 


E. H Colestock*, W. F. Hauber*. SEcCONDERS 
Griffith*, O. L. Lilja. 


TYE, JAMES L., Asst. Engr., C. Wallace Plumbi 


Proposers: L. S. Gilbert, T. H. Anspacher. Sreconpers 


R. G. Lyford, B. S. Foss, Jr. 
URAN, NEJpDET F., Engr., T.B.M.M. PRoposER 


> 


SERS 


Axe 


Marin, H. E. Keeler*. SEcoNpERS: B. F. Raber. F 


Hutchinson. 


VARMING, JORGEN, Cons. Engr., Steensen & Varmin 


PrRoPposEeRS: W. E. Reck*, Mogens Balslev*. SEconprers 


N. C. Geersten*, Niels Steensen*. 


WALKER, WILLIAM S., Dvipt. Engr., H. H. Robertson (| 
PROPOSERS: E. A. Saibel*, J. M. Rice*. SEconpeErs 


H. H. Crafton*, A. W. Coffman*. 


WeceER, LEONARD, Cons. Engr., Cronheim & Weger. Pno- 


POSERS: F. H. Buzzard, Nathan Cronheim*. SECONDER: 


C. S. Leopold, F. R. Kelble. 
WOLFE, BENJAMIN M., Air Cond. Engr., General 
ditioning Corp. PrRoposers: Leo Hungerford, 


Air 


Cari} 


Artran. SECONDERS: J. B. Venneman, R. A. Lowe. 


YounG, Dick H., Partner, Young Heating Co. Proposers 


W. W. Stuart, B. E. Landes. SECONDERS: W. 
Guiness, D. C. Murphy. 


*Non-Member 


CANDIDATES ELECTED 





H 


VW 
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In the past issues of the Journal of the Society the names of the following men were listed as Candidates fr 


Membership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advance 


ment and balloted upon by the Council. We are now instructed by the Council to post herewith, as required }) 
B-III, Sec. 8, of the By-Laws, the following list of candidates elected: 


DoUDICAN, CHARLES T., Htg. Engr., M. J. Gibbons Supp) 


Members 


BARTELS, EVERETT M., Supvsr., Independent School District, 
Des Moines, Ia. (Advancement). 

BrREY, JOHN O., Cons. Engr., de Luca & Assocs., Jackson- 
ville, Fla. 


CHASE, ROGER E., Sr., Pres. & Mgr., R. E. Chase & Co., Inc., 
Tacoma, Wash. (Advancement). 

CLAPPERTON, ROBERT, Proj. Engr., Dominion Rubber Co., 
Ltd., Montreal, Que., Canada (Advancement). 

COLLINS, JOHN W., Chief Engr., National Heating Prod- 
ucts, Ltd., Montreal, Que., Canada (Advancement). 

Curry, WILLIAM H., Chief Engr., Milledgeville State Hos- 
pital, Hardwick, Ga. 


DERBY, MALCOLM R., Engr., Kroeschell Engineering Co., 
Chicago, II. 


Co., Dayton, Ohio (Advancement). 


\rt 


DuvAL, ELAIR D., Htg.-Vent. Engr., A. L. Wright Jr. & ‘ 


Portsmouth, Va. 


FurRBerR, STANLEY L., Sales Engr., Minneapolis-Honeyve 


Regulator Co., Kansas City, Mo. (Advancement) 


GREEN, EpGAR L., Mech. Engr., Eastman Koda 


Rochester, N. Y. 


HAMLIN, MILLARD R., Dist. Repr., Warren Web 
Columbus, Ohio. 


HEIMAN, SIDNEY J., Pres., International Oil Burner ‘ 


Louis, Mo. 


HIGHTOWER, GEORGE B., Dist. Mgr., General Elect: 


Atlanta, Ga. 
HOFFMAN, HERMANN C., Engr., Carrier Corp., Ch 
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jpison, JAMES L., Appl. Engr., Ralph B. Johnson & Co., 
Houston, Tex. (Advancement). 


oHNSON, BLAINE A., Exec. Engr., Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. 


KieiN, WALTER A., Kremer-Hicks Co., St. Louis, Mo. (Rein- 
statement). 


Lasus, OrTo A., Lab. Dir., The Trane Co., La Crosse, Wis. 
Luce, JoHN A., Mgr., Htg. Dept., Federal Pipe & Supply 
Co., San Francisco, Cal. 


MarTenis, WILLIAM W., Chief Co-ordinating Engr., Minne- 
apolis-Honeywell Regulator Co., Minneapolis, Minn. 

McCANDLEss, Howarp F., Mgr., Juillard Frozen Food Corp., 
Watsonville, Cal. (Advancement). 

MENENDEZ, RAMON A., Prof. Engr., Tampa, Fla. 

Mitter, Epwin B., Sales Engr., C. A. Dunham Co., Birm- 
ingham, Ala. 


Ress, OTTo J., Research Dir., L. J. Mueller Furnace Co., 
Milwaukee, Wis. (Advancement). 

RonaLD, Epwarp R., Partner, Warren & Ronald, Cons., 
Engrs., Louisville, Ky. 


SunDEEN, Eart E., Supvsr. & Designer, International 
Harvester Co., Chicago, II. 

SwaNEY, FRANK J., Asst. Vice-Pres., Cargocaire Eng. Corp., 
New York, N. Y. 


TeRHUNE, RALPH D., Mgr., Bryant Heater Co., Ridgewood, 
N. J. (Advancement). 

THomPsON, CLIFFORD J., Pres., Thompson Research & Mfg. 
Co., Davenport, Fla. 


WeELSHMAN, HuGu, Jr., Mgr., Grinnell Co., Inc., Providence, 
%. i. 

Wueever, JAMES A., Branch Mgr., American Blower Corp., 
Houston, Tex. 


Associate Members 


ANNABEL, CeciL H., Owner, Belsmith Co., Las Vegas, Nev. 
Ayres, Ropert O., Owner, Ayres & Co., Houston, Tex. 


BayLess, Ropert L., Jr., Owner, Valley Sheet Metal Co., 
Phoenix, Ariz. 

BeparD, EARL L., Proj. Co-ordinating Engr., Minneapolis- 
Honeywell Regulator Co., Minneapolis, Minn. 

Bett, D. G., Gen. Mgr., North Texas Air Conditioning Co., 
Dallas, Tex. 

BoYENTON, JOHN F., Pres., Refrigeration Suppliers, Inc., 
Norfolk, Va. 

BoyLson, JOHN, Supt., Valley Sheet Metal Co., Phoenix, 
Ariz. 

Burton, WALTER A., Sales Engr., Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. 


CHIDESTER, CHARLES W., Megr., Pacific Scientific Co., Los 
Angeles, Cal. 
OLEMAN, JAMES L., Jr., Vice-Pres. & Secy., Sauer, Inc., 
Pittsburgh, Pa. 
omy CHARLEs F., Salesman, Russel J. Smith, St. Louis, 
0. 
ROCKWELL, WALTER H., Salesman, Service Heat & Power 
Co., Oakland, Cal. 


De Witpe, M. P., The Hague, Holland (Reinstatement). 
Po. ALBERT T., Supvsr., Cox & Blackburn, Houston, 
ex. 
DoEPPENSCHMIDT, LAWRENCE C., Owner, Better Htg. & Air 
Cond. Co., Houston, Tex. 


Ferepay, Maurice, Owner, Maurice Fereday Plbg. & Htg., 
Pocatello, Idaho. 
OXHALL, WILLIAM B., Asst. Ed., Heating & Ventilating, 
New York, N. Y. 
REDERICK, VERNON L., Capt., A. P. Hill Military Reserva- 
tion, Fredericksburg, Va. 
FREEMAN, LEWIS E., Mgr. Htg. Dept., Sullivan Hardware 
Co., Greenville, S. C. 
es LAURENCE I., Pres., The Colton Corp., Kan- 
ee, TIL. 


#ERRISH, Davip C., Appl. Engr., Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. 

RAVES, RopIN A., Owner, Graves Engineering Co., Lyn- 
wood, Conn, 





GRIM, FREDERICK, Service Sales Engr., Hajoca Corp., 
Roanoke, Va. ; 
GRuBBS, JOHN K., Mech. Engr., Kroeschell Engineering Co., 


Chicago, Ill. 


HARRISON, Howarp W., Htg. & Ind. Power Engr., Georgia 
Power Co., Atlanta, Ga. 
HARRISON, MAURICE E., Htg. Engr., A. Brizard, Inc., Arcata, 
al 


HECKLER, FRANK W., Heckler Bros., Pittsburgh, Pa. 

HOLLADAY, WILLIAM L., Chief Engr., Airtopia Distributors, 
Inc., Los Angeles, Cal. 

Horn, Epwarp C., Engr., J. M. Gallagher Co., Nashville, 
Tenn, 


JENKINS, Harry C., Sales Mgr., Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. 

JONES, Davin C., Mgr., Service Heat & Power Co., Oakland, 
Cal. 

JUNG, FRANCIS P., Hygiene Engr., 
Public Health, Nashville, Tenn. 
JUNGER, HENRY G., Sales Engr., 

America, New York, N. Y. 


Tennessee Dept. of 


Anemostat Corp. of 


MACLEAN, IAN R. S., Engr., Carrier Lix Klett, Buenos Aires, 
Argentina. 

MASON, LAWRENCE T., Asst. Mech. Engr., Board of Educa- 
tion, Detroit, Mich. 

McCALMON, RoBert T., Field Service Engr., A. M. Byers 
Co., Pittsburgh, Pa. 

MINDA, WALTER F., Sales Fla. Hill York 
Miami, Fla. 

MosHer, WILLIAM O., Asst. Mgr., Sumner L. Willson, Hart- 
ford, Conn. 

MULLEN, C. HERBERT, Architect, Joplin, Mo. 

Munro, W. J., Pres., Munro Motor Co., Inc., Rolla, N. D. 


Engr., Corp. 


NAssin, NICHOLAS, Design Engr., C. F. Braun & Co., 
Alhambra, Cal. 


PEARSON, VERN E., Supvsr., Minneapolis Gas Light Co., 
Minneapolis, Minn. 

PHILLIPs, D’Arcy E., Design Engr., Newport News Ship- 
building & Dry Dock Co., Newport News, Va. 


ROBESON, BEN P., 
Chevy Chase, Md. 

RosBson, JAMES W., Sr. Asst. Mech. Engr., Board of Educa- 
tion, Detroit, Mich. 


Chief Engr., Columbia Specialty Co., 


SHELFER, EDWIN L., Owner, Shelfer Air Conditioning Co., 
Waco, Tex. 

SIMPSON, WILLIAM D., Sales Engr., Buffalo 
Pittsburgh, Pa. 


Forge Co., 


THOMAS, HAROLD A., Mgr., Shelton Sheet Metal Works, 
Ansonia, Conn. 

THOMPSON, RoBert E., Engr., International General Elec- 
tric Co,, Inc., New York, N. Y. 

Tutt, Ricwarp D., Chief Engr., Tuttle and Bailey, Inc., 
New Britain, Conn. (Advancement). 


WAGNER, Lewis D., Htg. Engr., Atlanta Gas Light Co., 


Atlanta, Ga. 
Witscnuy, Roy J., Owner, Witschy Oil Co., Scottsbluff, Neb. 


ae ony ERNEST F., Mech. Engr., Reg. F. Taylor, Houston, 
ex. 


Junior Members 


BAUER, JEAN, M.I.T. Graduate House, Cambridge, Mass. 
i JOHN W., Secy-Treas., The Colton Corp., Kankakee, 


HANDMAN, NORMAN J., Engr., Rogers Diesel & Aircraft Co., 
New York, N. Y. 

HICKMAN, CHARLES W., Htg. Engr., Therma Zone Co., Oak- 
land, Cal. 


PETRINEC, JULIUS R., Draftsman, R. P. Allsop, Cons. Engr., 
Toronto, Ont., Canada. 


Student Members 


SAaHAB, MouAMeEn S&. §&., Student, Michigan State College, 
E. Lansing, Mich. 


—— JAMES W., Student, La Grange College, Maywood, 
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President 


First Vice-President 
Second Vice-President 


Treasurer .. 


BSecretery ....++>. 


Technical Secretary 


ALFRED J. OFFNER, Chairman 


Officers 


Council 


B. M. Woops, Vice-Chairman 


Advisory Council 


ALFRED J. OFFNER C.-E. A. Winslow, Chairman; Homer Addams, M. F ankir 
..B. M. Woops W. H. Carrier, 8S. E, Dibble, S. H. Downs, W. H. Drisc: E 
Eastwood, W. L. Fleisher, H. P. Gant, 
Gurney, L. A. Harding, H. M. Hart, C. 
. COLLINS, JR. — F111, John Howatt, W. T. Jones, D. D 
. HUTCHINSON S. R. Lewis, J. F. McIntire, F. B. Rowley and A. C. Wil 


H. FUNK 


Giesecke 


Haynes, E om 
Kimball, G. L. Lars 


Special Committees 


tdmission and Advancement: C. H 


Three Years: E. G. Carrier, F. W. Hutcainson, R. A. SHERMAN, years). 
Chaptes Relations: F. C. McIntosh, Chairman; F. L. Adams 


M. S. WUNDERLICH. 


Two Years: W. A. 
E. N. McDONNELL. 


M. ASHLEy, L. 


One Year: C 
WINANS, C.-E 


Executive—C.-E. A. Winslow, Chairman; 


Danielson. 


Finance—B. M. Woods, Chairman; E. G. Carrier, L. E. Seeley 
Meetings—L. T. Avery, 


McDonnell. 


Membership—G 
Wunderlich. 


Standards—Ernest Szekely, Chairman; G. L. Tuve, R 


Chairman; F. W 


Winans, Chairman; H. 


CHAPTER DELEGATES COMMITTEE 


CHAPTER DELEGATE 


W. J. McKinney 
Milner Noble 

T. R. Walker 

®. J. Richard 

L. A. Teasdale 
W. H. Grant, Jr. 
O. W. Johnson 
J. 8. Locke 

G. B. Supple 

F. E. Triggs 

S. L. Furber 

F. T. Ball 

D. M. Archer 
J.D. Flinn 

R. F. Connell 

J. E. Haines 
Leo Garneau 

R. B. Saxon 

H. J. Ryan 

F. E. P. Klages 
BE. T. Gessell 

J. W. James 

G. T. Donceel 

J. P. Fitzsimons 
W. B. Morrison 
R. B. LeRiche 
J. W. McEigin 
T. F. Rockwell! 
Fred Janssen 

B. L. Evans 

D. M. Milts 

Art. Theobald 
J.T. Young, Jr. 
F. A. Leser 

H. R. Limbacher 


Herman Seelbach, Jr. 


B. W. Gifford 
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ALTERNATE 


A. I. Brown 

A. W. Edwards 
A. J. Lawless 
J. 8. Burke 

F. W. Kolb 

O. J. Prentice 
T. R. Davis 


R. B. Mason 
R. E. Moore 
C. W. Larson 


F.. R. Bishop 
B. F. McLouth 
S. W. Salter 


W. A. Sherbrooke 
K. W. Selden, Jr. 
A. B. Ullrich 

J. E. Wilhelm 

F. X. Loeffler 

E. G. Spall 

J. D. Kroeker 
M. C. McLennan 
R. D. Touton 

D. W. Loucks 

L. M. Hook 

Ralf Toensfeldt 
J. A. Walsh 

R. A. Lowe 

D. R. Wilde 

W. H. Littleford 
C. H. Pesterfield 


M. W. Bishop 


T. Avery, L. E. Szeiey, G. D 
A. Winstow, L. P. SAUNDERS, Ex-Officio. 


Council Committees 
Cc. M. Ashley, W. A 


Hutchinson, E. N 


Roth, M. S&S. 


DANIELSON, H. R. Rotu, Ernest SZEKELY, M. Allen, C. B. Gamble, C. §S. 


T. D. Stafford, R. F. Taylor. 


H. EB. Sproull. 


Ff. Paul Anderson Award: B. M. Woods, 


(one year); E. L. Crosby (two years) ; 


Hotchkiss, () 
E. R. Queer 


Koehler, A. B. Madde; 


Constitution and By-Laws: W. T. Jones, Chairman; S. H 


Chairman |; 


Carpenter, W. H. Driscoll, E. O. Eastwood, F. E. Gieseck: 


Guide Publication: T. F. Rockwell, Chairman; R. C. Cross 
Dill, C. F. Kayan, B. H. Jennings, A. B. Newton, G. H 


years) ; John A. Goff (three years). 


Technical Papers: G. 
Heibel, C. H. Flink, Cyril Tasker. 


Chairman; Albert Buenger, H. O. C 


W. H. Carrier 
H. R. Allonier 


CENTRAL New York 
CENTRAL OHIO 


CINCINNATI A. W. Edwards 
CONNECTICUT H. E. Adams 
DELTA W. H. Grant, Jr 
GOLDEN GATE 0. W. Johnson 
ILLINOIS J. 8. Locke 
INDIANA G. B. Supple 
IOWA F. E. Triggs 
Kansas CITY D. M. Allen 
MANITOBA F. T. Ball 
MASSACHUSETTS C. W. Larson 
MEMPHIS 

MICHIGAN R. F. Connell 
MINNESOTA F. W. Legler 
MONTREAL Leo Garneau 
NEBRASKA R. B. Saxon 
New Yor«e H. J. Ryan 
NortH CaROLINa F. B. P. Klages 
NortTH TExas E. T. Geasell 
NORTHERN OHIO D. L. Taze 
OKLAHOMA G. T. Donceel 
ONTARIO V. J. Jenkinson 
OREGON EB. C. Willey 
PaciFric NoRTH WEST R. E. LeRiche 
PHILADELPHIA H. B. Hedges 
PITTSBURGH E. H. Riesmeyer, Jr 
Rocky MouUNTAIN Fred Janssen 
St. Louis Ralf Toensfeldt 
Soutn Texas D. M. Mills 
SouTHERN CALIFORNIa Art. Theobald 


UtTaH J.T. Young, Jr 


WasHINnoTon, D. C. FP. A. Leser 
WEsTERN MICHIGAN C. H. Pesterfield 
Westarn New Yor«e S. W. Strouse 
WISCONSIN M. W. Bishop 


W. M. Wallace, II, C. P. Yaglou, Cyril Tasker, Fx-Ofic 
Publication: W. E. Heibel, Chairman (one year) ; J. C. Fitt 


L. Tuve, Chairman; L. T. Avery, W 


To Cooperate with Other Professional Societies: M. C. Gianni 


D. Falvey, F. ¥ 


ALTERNATE 
T. T. Tucker 
J. W. Stevens 
J. D. Slemmons 
E. J. Richard 
J. H. Smart 
J. 8. Burke 
F. W. Kolb 
O. J. Prentice 
Ferdinand Jehie 


A. Sherman Gray, F. A. Leser, W. H. Old, T. T. Tucker 
CHAPTER NOMINATING COMMITTEE 
REPRESENTATIVE 
ATLANTA L. F. Kent 


P. C. Leffe 
R. E. Moore 
D. M. Archer 


F. R. Bishory 
S. W. Salter 


W. A. Sherbrooke 
K. W. Selden, Jr 
A. B. Ullrict 

R. L. Byers 

F. X. Loeffie: 

D. A. Stott 

W. J. Widmer 
M. C. McLennar 
Edwin Elliot 

B. B. Reilly 

L. M. Hook 

B. L. Evans 

J. A. Wals! 

R. A. Lowe 

D. R. Wilde 

W. H. Littleford 
H. R. Limbacher 
Roswell Farnoha® 
E. W. Giffor' 
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Committee on Research 


Research Laboratory: 7218 Euclid Ave., Cleveland 8, O 
ASHVE (Tel.: EXpress 6161) , , 





l.. P. SaunpDERs, Chairman 
7. H. UnpaHL, Vice Chairman A. C. Frevoner, Ex-Officio 
Cynit Tasker, Director of Research 


vhree years: L. N. Hunter, C. O. Mackey, R. D. Mapison, L. G 
Mouse, L. P-. SAUNDERS. 


Two years: R. M. Conner, Jonn A. Gorr, F. W. HuTCHINSON, 
ng. K. THULMAN, W. E. Zreser. 


a one year: C. M. Asutey, F. E. Gresecxe, F. C. McInrosn, G. L 
: Tuve, T. H. URDAHL, 


ut Committee: L. P. Saunpgrs, Chairman ; T. H. UrpaH.., 
Bang“ ny L. N. Hunter, G. L. Tuve, W. E. Zreper. 


Technical Advisory Committees 


Dill, Chairman; R. D. Blum, J. J. ae 
> H. Buzzard, O. C. Kliason, R. S. Farr, R. G. Hannaman, R. E. 
oS D. L. Hunzicker, E. A. Jones, L. G. Miller*, H. 4 
en Murphy, G. W. Penney, I. P. Sharpe, R. P. Warren, R. D. Wood 


Air Cleaning: R. 5S. 


j nditioning in Industry: W. L. Fleisher, Chairman; L. T 
a ee Spconbure. M.D., Db. BE. Humphrey, F. W. Hutch- 
H ineon*, BE. F. Hyde, L. L. Lewis, O. W. Ott, R. R. Sayers, M.D.. 


H. E. Ziel. 


i istribution and Air Friction: Ernest Szekely, Chairman ; 
uk or S. H. Downs, W. H. Hoppmann HI, IF. J. Kurth 
\ N. Livermore, D. J. Luty, R. D. Madison*, L. G. Miller®. 
D. W. Nelson, G. B. Priester, C. A. Thorp. 


i j lization and Odor Control: W. F. Wells, Chairman: 
= Jr., L. J. Buttolph, W. V. Consolazio, C. W 

. Flood, Jr., Leonard Greenburg, M.D., F. W. Hutchinson*, B. H 

W Jennings, F. H. Munkelt, J. A. Reyniers, Mildred Wells, M.D., 
c.-E. A. Winslow. 


ji Load: W. E. Zieber*, Chairman; O. W. Armspach, 
aD ‘Blam, H. O. Croft, P. L. Davidson, W. F. Friend, R. H. 
Heilman, John James, C. F. Kayan, J. N. Livermore, C. O 


Mackey*, C. S. Pabst, J. P. Stewart. 
sion: L. F. Collins, Chairman; R. M. Conner*, 8S. P. 
m+, A. S. Gates, Jr., A. E. Griffin, E. W. Guernsey, R. L 


Hallett, F. N. Speller. 


is: B. T. Selig, Jr., Chairman; R. M. Conner*, R. 8. Dill, 
aE Engdahl, L. €. Hunter*, R. C. Johnson, S. Konzo, W. M. 
Myler, Jr.. W. T. Reid, H. J. Rose, C. E. Shaffer, R. A. Sherman, 
T. H. Smoot, R. K. Thulman*, E. C. Webb. 


Glass: R. A. Miller, Chairman; L. T. Avery, J. E. Frazier, 
E. H. Hobbie, L. K. Jones, J. H. Lewis, C. O. Mackey*, Ww. C 
Randall, Vie Sanders, H. B. Vincent, G. B. Watkins. 


Heating Load: P. D. Close, Chairman; C. M. Ashley*, E. K. 
Campbell J. F. Collins, Jr., R. C. Cross, W. S. Harris, H. E 
Lewis, M. W. McRae, T. F. Rockwell, R. K. Thulman®. 


1 lation: E. R. Queer, Chairman; R. E. Backstrom, T. H. 
Coulter, F. G. eA H. E. Lewis, H. E. Robinson, T. D. 
Stafford, T. H. Urdahl*, G. B. Wilkes, P. M. Woodworth 


Physiological Research: C.-E. A. Winslow, Chairman; Thomas 
Bedford, M.D., A. R. Behnke, M.D., E. F. DuBois, M.D., A. P. 
Gagge, A. C. Ivy, M.D., R. W. Keeton, M.D., D. H. K. Lee, F. C. 
Mcintosh*, Charles Sheard, A. D. Tuttle. 


Radiation and Comfort: J. C. Fitts, Chairman; R. E. Daly, 
F. E. Glesecke*, L. N. Hunter*, F. W. Hutchinson®, John James, 
E. M. Mittendorff, L. L. Munier, G. W. Penney, J. K. M. Pryke. 


Sensations of Comfort: C. P. Yaglou, Chairman; R. S. Arnold, 
A. R. Behnke, M.D., Thomas Chester, M. K. Fahnestock, W. J 
McConnell, M.D., F. C. MeIntosh*, A. B. Newton, K. E. Robinson 


Sorbents: John Everetts, Jr., Chairman; R. E. Cherne, O. D 
Colvin, F. C. Dehler, John A. Goff*, C. H. B. Hotchkiss, E. R 
McLavehlin, J. C. Patterson, G. L. Simpson, C. F. Sines. 


Sound Control: R. D. Madison*, Chairman; C. M. Ashley®, 
P. H. Geiger, C. H. Hall, W. W. Kennedy, G. C. Kerr, E. W. 
McMullen, J. S. Parkinson, A. G. Sutcliffe, T. H. Troller, T. H 
Urdahi*, T. A. Walters. 


Weather Design Conditions: T. H. Urdahl*, Chairman; J. C 


Officers of Local Chapters 


Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets 
First Monday. President, W. J. McKinney, Rm. 714, 101 Marietta 
St. Bldg., Atlanta 3. Secretary, H. King McCain, 615 Trust Co 
of Georgia Bldg. 


Central New York: Organized, 1944. Headquarters, Syracuse, 
N. Y. President, C. F. Woese, 1001 Burnet Ave., Syracuse 3. Sec- 
retary, Margaret M. Ingels, 300 S. Geddes St., Syracuse 1. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio 
Meets, Third Monday. President, H. R. Allonier, 101 N. High St 
Columbus 15. Secretary, W. M. Myler, Jr., P. O. Box 267, Colum 
bus 16. 


Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio 
Meets, First Tuesday. President, A. W. Edwards, Rm. 307, 62¢ 
Broadway, Cincinnati 2. Secretary, M. E. Mathewson, 1211 En 
quirer Bidg., Cincinnati 2. 


Haven 
Secre- 


Connecticut: Organized, 1940. Headquarters, New 
Conn. President, P. D. Bemis, 36 Pearl St., Hartford 3 
tary, Winfleld Roeder, 405 Temple St., New Haven. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, W. P. Oster, 410 Camp St., New 
Orleans 12. Secretary, F. G. Burns, 317 Baronne St., New Orleans, $ 


Golden Gate: Organized, 1937. Headquarters, San Francisco, 
Calif. Meets, First Wednesday. President, James Gayner, 624 
Hearst Bldg., San Francisco. Secretary, H. V. Hickman, 1129 
Folsom St., San Francisco 1. 


illinois: Organized, 1906. Headquarters, Chicago, Il. Meets, 
Second Monday. President, Oliver J. Prentice, 450 EB. Ohio St.., 
Chicago 11. Secretary, C. M. Burnam, Jr., Room 1605, 6. N. Mich- 
igan Ave., Chicago 2. 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind 
Meets, Fourth Friday. President, T. R. Davis, 805 K. P. Bldg., 
“ieee 4. Secretary, P. R. Jordan, 311 E. South St., Indian- 
apolis. 


lowa: Organized, 1940. Headquarters, Des Moines, la. Meets, 
Second Tuesday. President, B. E. Landes, 1603 47th St., Des 
Moines 10. Secretary, C. A. Wheeler. 611 Fifth Ave., Des Moines 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo 
Meets, First Monday. President, S. L. Furber, 7429 Forest Ave., 
Snaeee City §. Secretary, H. E. Gould, 180@ Baltimore, Kansas 
‘ity 8. 


Manitoba: Organized, 1935. Headquarter 


Winnipeg, Man., 
Canada. Meets, Third Thursday. Seq 


bt 
President, F. T. Ball, Main 


St., Winnipeg. Secretary, D. S. Swain, 1186 Downing St. 
Winnipeg. 
Massachusetts: Organized, 1912. Headquarters, Boston, Mass 


Meets, Third Tuesday. President, C. W. Larson, 128 Brookside 
Ave., Jamaica Plain, Boston 30. Secretary, A. Ehrenzeller, 23 
Parklawn Rd., Boston 32. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn 
Meets, First Monday. President, T. J. O’Brien, 10 Exchange 
Bidg., Memphis. Secretary, A. T. Bevil, 1531 Waverly Ave., 
Memphis 6. 

Michigan: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after 10th of month. President, F. R. Bishop. 
8011 Dexter Blvd., Detroit 6. Secretary, L. A. Burch, 5853 Hamil 
ton Ave., Detroit 2. 


Minnesota: Organized, 1918. Biqndauartese, Minneapolis, Minn 
Meets, First Monday. President, J. E. Haines, 2747 Fourth Ave.. 
S., Minneapolis 8. Secretary, O. L. Lilja, 6000 16th Ave., S., Minne- 


apolis 7. 
Montreal: Organized, 1936. Headquarters Montreal, 
Canada. Meets, Third Monday. Presi 4. B. Madden. 1176 


dent . 
Beaver Hall .. Montreal, Que. Secretary, &. W. Iter, 
Birks Bldg., ion ont Q ry Sa er. $1¢e New 


Albright, C. E. Bentley, H. S. Birkett. J. F.' Collins, Jr, John Nebraska: Organized, 1940. Headquarters, Omaha, Neb 
Everetts, Jr. Meets Second Tuesday. President, H. Y. Kleinkauf, 614 8. 11th 
Renita 8t., a % Secre Verne Simmonds, 2414 Vane a 
*Member of Committee on Research Omaha 11. 
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New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, W. A. Sherbrooke, 114 Liberty 
St., New York 6. Secretary, Carl H. Flink, Room 3000, 51 Mad- 
ison Ave., New York 10. 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Meets, Quarterly. President, Arvin Page, 820 Oaklawn Ave., 
Winston-Salem. Secretary, M. D. Brown, 602 Reynolds Bidg., 
Winston-Salem. 


North Texas: Organized, 1938. Headquarters, Dallas, Tex. 
Meets, Third Monday. President, E. J. Stern, 701 Burt Bidg., 
Dallas 1. Secretary, B. S. Foss, Jr., 1608 Canton Ave., Dallas 2. 


Northern Ohio: Organized, 1916. Headquarters, Cleveland, 
Ohio. Meets, Second Monday. President, J. E. Wilhelm, 1906 
Euclid Ave., Cleveland 15. ecretary, D. E. Mannen, Jr., 4517 
Silsby Rd., University Heights. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City, 
Okla. Meets, Second Monday. President, G. T. Donceel, Okla- 
homa Natural Gas Co., Oklahoma City. Secretary, W. W. 
Frankfurt, 519 Apco Tower, Oklahoma City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont., Canada. 
Meets, First Monday. President, V. J. Jenkinson, 117 Peter St., 
Toronto 2B. Secretary, H. R. Roth, 57 Bloor St., W., Toronto, 
Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, 
Thursday after First Tuesday. President, F. F. Urban, 6726 
S. W. Burlingame Ave., Portland. Secretary, E. R. Lokey, 1238 
N. W. Glisan St., Portland 9 


Pacific Northwest: Organized, 1928. Headquarters, Seattle, 
Wash. Meets. Second Tuesday. President. R. E. Le Riche, 6345 
29th S. W., Seattle 6. Secretary, C. W. Finn, 320-8th Ave., N., 
Seattle 9. 


Philadelphia: Organized, 1916. Headquarters, Philadelphia, Pa. 
Meets, Second Thursday. President, R. D. Touton, Ninth & 
Columbia Ave., Philadelphia. Secretary, F. H. Buzzard, 213 S. 
Broad St., Philadelphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. 
Meets, Second Monday. President, A. F. Nass, 527 First Ave.. 
Pittsburgh 19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., 


Pittsburgh 22. 
* 


Rocky Mountain: Organized, 1944. Headquarters, Denver, Colo 
Meets, First, Wednesday. President, F. L. Adams, P. O. Box 840, 
Denver 1. Secretary, J. J. Johnson, 1010 17th St., Denver 2. 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo 
Meets, First Tuesday. President, B. C. Simons, 4030 Chouteau, St 
Louis 10. Secretary, W. A. Russell, 7918 Kingsbury Blvd., Clayton 
5, Mo. 


South Texas: Organized, 1938. Headquarters, Houston, Tex 
Meets, Third Friday. President, B. P. Fisher, P. O. Box 92, Hous- 
ton 1. Secretary, C. C. Quin, 809 Stuart Ave., Houston 6 


Southern California: Organized, 1930. Headquarters, Los 
Angeles, Calif. Meets, Second Wednesday. President, Art Theo- 
bald, 116% S. Kings Rd. Secretary, R. S. Farr, 2615 Southwest 
Dr., Los Angeles 43. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. 
Meets, First Wednesday. President, J. T. Young, Jr., Box 709, 
Ogden. Secretary, E. J. Watts, 2485 Douglas St., Salt Lake City 5. 


Virginia: Organized, 1946. Headquarters, Norfolk, Va. Presi- 
dent, R. C. Thomas, 819 Westover Ave., Norfolk 7. Secretary, 
J. F. Reynolds, Gatling and Marble Ave., Norfolk 2. 


Washington, D. C.: Organized, 1935. Headquarters, Washing- 
ton, D. C. Meets, Second Wednesday. President, L. B. Nye, Jr., 
1100 H St., N. W., Washington. Secretary, J. N. Stewart, 6124 
32nd PL, N. W., Washington 15. 


Western Michigan: Organized, 1931. Headquarters, Grand 
Rapids, Mich. Meets, Second Monday. President, J. W. Miller, 
Route 5, Box 498, Lansing. Secretary, K. E. Robinson, 211 Smith 
Ave., Lansing 10. 


Western New York: Organized, 1919. Headquarters, Buffalo. 
N. Y. Meets, Second Monday. President, Herman Seelbach, Jr.., 
45 Allen St., Buffalo 2. Secretary, F. J. Weber, 443 Delaware 
Ave., Buffalo 4. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. 
Meets, Third Monday. President, E. W. Gifford, 611 N. Broad- 
way, Milwaukee 2. Secretary, B. M. Kluge, 1817 S. 66th St., 
Milwaukee 14 





TOM BROWN 

The many friends of Tom Brown will learn w ‘) ». 
gret of his passing at the age of 51 on Monday, gust 
26th, after a long illness from which everyor > ha 
hoped for his complete recovery. 

He was born in Chicago on July 27, 1895 and ~ rag). 
ated from the New Trier High School, and then ¢ iter 
the University of Illinois where he completed thre a), 
a half years of an architectural engineering our. 
before World War I interrupted his studies. He ery. 
with distinction in the Infantry overseas and was dix 
charged as a captain at the end of the war. 

His first business experience was with Grahay 
Anderson, Probst and White, where he worked on th 
layout of heating and ventilating designs for the Fie) 
Museum and Union Station in Chicago. 

Mr. Brown joined the B. F 
Reynolds and Co., envineer 
and contractors, where hp 
served as an engineering ¢». 
perintendent and also as dis. 
trict manager at Detroit 
1932 he organized the firm 
Tom Brown and Associates 
Detroit, air conditioning 
manufacturers represen. 
tatives. After two years he re. 
turned to Chicago as genera 
manager of the Autovent Fu 
and Blower Co. 

In 1940 he joined the Avery Engineering Co., Cleve. 
land, and shortly after that was hospitalized and fe 
the past several years he had been in Eastlawn Sanitari- 
um, Northville, Mich., and Veterans Hospital, Daytor 

Tom Brown was always active in Society activities 
serving as secretary of the Michigan Chapter in 193)- 
34 and president of the Illinois Chapter in 1939. Kk 
was a regular attendant at Society meetings and hx 
had a fine reunion with many of his friends at the 4%) 
Annual Meeting at Cincinnati, in January 1943 
that year he served as a member of the F. Pav 
Anderson Award Committee. He had a great interes 
in the Society and one of his letters reveals the pleasure 
he had in being a member and his appreciation of th: 
interest of his host of friends. 

“It has always been a great pleasure for me to put what 
time I could into Society work, as frankly, I have selfish! 
reaped a harvest of friendships that make up the greate: 
riches any one could possess. My good friends in th 
Illinois and Michigan Chapters, as well as many others i 
the Society, have done a great deal toward making m! 
time go along happily with their good letters. 

“T find that one lives from mail to mail and visit fo visi 
and with these pleasant surprises the time really goes along 
quite rapidly. 

“When one is taken out of circulation as long as | have 
been, it sure means a lot to know that one is not forgotten. 

Mr. Brown was an enthusiastic golfer and in 19% 
was the co-holder with R. T. Miller of the Society's Re 
search Cup and in 1938 was the winner of the Researe 
Cup and also a member of the Illinois team that wor 
the Eichberg Memorial Cup. 

Mr. Brown was also Past Commander of Winnetka 
Illinois, Post No. 10, American Legion and was active 
in other fraternal organizations. 

The Officers and Council extend their deepes! sy™ 
pathy to Mrs. Brown and to his sons who surviv: 





Tom Brown 
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7 EQUIPMENT DEVELOPMENTS 


IW 





convenience in obtaining more information about 


M0 
» of this equipment, see coupon on this page. Add the 
» products and companies listed here to your Directory 


tion which you received in your January 1946 Heating, 
bing & Air Conditioning and thus keep your records of 
vrces of supply up to date throughout the year. Single 
erisk indicates equipment not listed in Directory Section; 
ible asterisk equipment and manufacturer not listed. 


vector Radiation 


No. 3226—A new, completely nonferrous heating 
it and additional enclosure types and sizes have 
on incorporated in the line of convector radiators 
ered by the Modine Mfg. Co., Racine, Wis. 
Units are completely nonferrous throughout with 
aders, tubes, and fins of copper or copper alloy. Cor- 
ion hazards re- 
lting from elec- 
lysis are thus 
id to be elimi- 
ted by avoiding 
pe use of dissimi- 
metals. One 
pce construction 
e ieved by brazing 
a. otherwise metallically bonding all parts into an in- 
pral unit, together with rigid steel side plates, are 
d to have enabled these units to withstand severe 
tle shock aboard the navy’s largest ships. 
According to the manufacturer, an important fea- 
e is the universal header which permits the use of 
style of heating unit on practically any two pipe 
am or hot water piping arrangement. Also featured 
p adjustable brackets for obtaining correct pitch 
d elevation of the unit and a choice of two types of 
chambers for use on hot water systems. The flush 
essed style of enclosure, dropped during the war, 
s been reinstated and all recessed and floor cabinet 
losures are now available in a 16 in. height. In 
ition, the 354 in. depth of convector has been in- 
re ded in the line. 





pinless Steel 
siding Fittings 
‘0, 3227—An extensive line of stainless steel weld- 
fittings is now being manufactured by Tube Turns, 
» 224 E. Broadway, Louisville 1, Ky., and is avail- 
e through distributors located in all principal cities. 
The line includes 180 deg long radius returns, 45 and 
¢ deg long radius elbows, straight tees, reducing 
let tees, caps, eccentric reducers, concentric re- 
ers, lap joint stub ends, laterals and crosses—all 
. standard and extra heavy weights. Also included 
Welding neck, slip-on, threaded, blind, socket type, 
b Iding, reducing, orifice, and lap joint flanges. Sizes 
» Beet? from %4 through 12 in. 
These fittings may be obtained in three grades of 
inless steel which the company considers will meet 
: per cent of industry’s standard requirements. Out- 
nding advantages are said to be resistance to cor- 


: ion and strength and ductility at extreme tempera- 
es, 
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Refrigerated Locker Plant Thermometer 


No. 3228—Development of a new recording ther- 
mometer, designed specifically to meet the require- 
ments of refrigerated locker plants, has been an- 
nounced by the Minneapolis-Honeywell Regulator Co., 
2604 4th Ave., S., Minneapolis 8, Minn. 

The instrument covers a range from —30 F to 70 F 
and is equipped 
with a_ seven - day 
chart. Using a mer- 
cury filled thermal 
system, the new 
thermometer is said 
to permit evenly 
spaced chart grad- 
uations over its en- 
tire range, thus 
providing for easier 
and more accurate 
readings. 

To comply with 
various state laws, 
the thermometer 
may be operated 
either by an elec- 
trical or hand wound clock mechanism. A smooth white 
enamel case houses the unit. 

A reverse reading chart is optional for locker plant 
operators who desire temperature recordings nearer 
to the perimeter of the chart. This facilitates visual 
readings because the recorded temperature line for 
any given period of time covers a greater distance than 
a similar line drawn nearer to the center of the chart. 








Industrial Oil Burner 


No. 3229**—A new “Arc-Heat” industrial oil burner 
has been announced by the American Heat Corp., Bay 
State Bldg., Lawrence, Mass. 

Having been tested in commercial! installations for 
over a year, the burner is said to offer remarkable 
efficiency and to be completely unlike any other burner 

[Continued on page 192] 
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THEY KEEP 


Heating large enclosed areas is simple and 
economical with Carrier Heat Diffusers. 
These units have no superior when it comes 
to hard, continuous service in factories, 
warehouses, garages and other industrial- 
type buildings. They deliver even heat at 
full or partial loads. Heat is controlled either 
by Carrier steam-distributing tube coils of 
the non-freeze type and modulating valves, 
or by Carrier’s Thermadjust feature with 
modulating control at full steam pressure. 
No duct work is required. 


Multiple discharge outlets and adjustable 
louvers permit air to be discharged in any 
direction—make these units adaptable to 
any type of space. They're adaptable also to 
ventilating and drying. One of several types 
is shown. Centrifugal-type fans are dynam- 
ically balanced. Belt drive, with vari-speed 
pulleys, provides a wide range of speeds and 
capacities. Design permits field conversion 
to floor or suspension mounting with ver- 
tical or horizontal discharge. Diffusers are 
shipped as a complete unit—ready to operate. 


These heat diffusers are the product of 
Carrier leadership in engineering design 
and manufacturing skill. Carrier’s long ex- 
perience in industrial heating, refrigeration 
and air conditioning is your assurance of 
long, trouble-free service. Carrier Corpora- 
tion, Syracuse, New York. 




































TEMPERATURE 
FUEL BILLS DOW 









CARRIER TYPE 469 floor-mounted heat 
diffuser. With or without Thermadjust 
(by-pass) control. Choice of Standard or 
NON-FREEZE Coils. 
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..-90 THAT YOU WILL GET LONGER 
LIFE FROM EVERY TEXROPE V-BELT 


THIS MACHINE tests TEXROPE Super-7 V-Belts — runs 
them at varying speed and load until they give out. A trained 
operator records results: How long did they last? What broke 
down first: Cords? Cover? Rubber compound? Does destructive 
heat develop ? 

Out of tests like this have come stronger cords—tougher, more 
wear-resistant covers — resilient, cooler-running rubber — vital 
improvements in design and construction. TEXROPE Super-7 
V-Belts are today the BEST in 20 years of V-Belt experience. 


A-C FOR COMPLETE V-BELT SERVICE 


Call your nearest Allis-Chalmers office or dealer for ALL your 
V-Belt drive needs — TEXROPE Super-7 V-belts all types, all 
sizes; TEXSTEEL, TEXDRIVE and “Magic-Grip” Sheaves; 
VARI-PITCH Sheaves and SPEED CHANGERS. They're all 
engineered and backed by the originators of the Multiple V-Belt 


Drive for industry. ALLIs-CHALMERS, MILWAUKEE 1, Wis. 
A 2099 


ALLIS© CHALMERS 


One of the Big 3 in Electric Power Equipment — 
Biggest of All in Range of Industrial Products 





















PICK YOUR SUPER-7 V-BELT 


Heat-Resisting Super-7 
Stands temperatures up to 180°. The 
TEXROPE V-Belt for most drives. 


Oil-Resisting Super-7 
Neoprene cover protects core against 
moderately oily or greasy conditions. 


Oil-Proof Super-7 
Made of Neoprene throughout. Use 
it when the belt must swim in oil. 


Static-Resisting Super-7 
Recommended where explosion haz- 
ard exists. Static-conducting element 
throughout cover won't wear off. 


TEXROPE Super-7 V-Belts result from the co-opera- 


tive research of two great companies 


Allis-Chalmers 


and B, F. Goodrich—and are sold exclusively by A-C. 















TEXROPE 
V-BELT DRIVES 
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(Continued from page 189) 
on the market. Among the features which t 
facturer claims to be outstanding are (1) t 
a rarefaction chamber in which the oil is n 
air or steam, is transformed into a gas, a1 
sprayed into the combustion chamber, 
induced air in the fire box, eliminating the 


for blowers, and (3) 


designed to vary the amount of fuel being b 
also to regulate the amount of air accordin, 

The burners are now being manufacture 
in steam boilers, annealing ovens, melting furn 
dryers, and in many other types of industria 


mercial equipment. 


Room Air Conditioners 

No. 3230—Three newly-created 
conditioners, two of them window sill models, h, 
teen announced by the York Corp., Roosevelt 4) 


York, Pa. 


These new models, 


‘round, are de- 
signed to lower 
both temperature 
and humidity, clean 
and circulate the 
air, and remove 
stale inside air. 
They are said to be 
compact, easily in- 
stalled, incorporate 
readily removable 
filter pads, and to 
be priced in the low 
and medium range. 

Window type 
units are available 
in both the % and 
34° hp size and the 





console type (shown here) is offered in the 
They are designed for conditioning rooms 


small offices, etc. 


Diaphragm Regulating Valve 

No. 3231—A new line of single-seated, balanced ¢ 
phragm regulating valves for process industries # 
power plants has been announced by the Leslie | 
51 Delafield Ave., Lyndhurst, N. J. 

The valves are made 
steel bodies for steam, air or gas pressures 
psi and are designed to be actuated by 
standard pressure or temperature in- 
struments or controllers using 20 psi 


air or clean water. 


Supplied as_ standard 
with 800 Brinell hardened 


steel main valves 


rings, these units are said to provide 


equal or greater 


most double-seated regulating valves 
of the same size, and have the addi- 


tional advantage of 
dead-end service. 


For temperatures over 450 F, steel 
diaphragm valves are equipped 


a newly designed 


“Conden-Seal” 
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THE NEW 
PRECISION BUILT 
BOILERS 
ARE MORE THAN 
ever WORTHY 
oF THE 
cpENCER NAME 
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Good people to do business with.”’ That is a statement 
often made about Spencer. It’s the best compliment 
we could ask for—and we promise to live up to it. 


Spencer knows the heating businéss. Through the 
years our engineers have progressively modernized the 
Spencer line. Today’s modern Spencer steel boiler is 
not just “another package”’ but a time-tested, proven 
product ...a good reason why men who “‘live’’ heat- 
ing problems recommend Spencer . .. why many of the 
most reliable distributors in the industry sell Spencer. 


There’s a precision-built Spencer unit for every indi- 
vidual heating job . . . every type of heat . . . every 
size of building . . . a premium boiler at no additional 
cost. Write or wire now for a catalog of the complete 
Spencer line. 


SPENCER HEATER 


Division—The Aviation Corp., Dept. H-8, Williamsport, Penn. 
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9168 S. MICHIGAN AVE., CHICAGO 5, ILLINOIS 
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... AND IT’S EVEN Getter 


WHEN YOU’RE SELLING 


Fas Qe / 


Co WEATING ENGINEERS 
f nn , 





IMMEDIATE DELIVERY 


on all sézeo! 


>. 


See how Freeman poe you everything you need to do 

a successful job of stoker selling! 

@ A complete line of domestic, commercial, and 
industrial models in capacities up to 1200 pounds 
per hour. 

@ Sound engineering backed by research and testing. 

@ Years of experience dating back to the pioneer 
days of the industry. 

@ The security and protection of a financially strong 

“manufacturer who will always be in the stoker 
business to serve you. 

@ The unequalled assistance and cooperation of the 
foremost plumbing and heating distributors in the 
country. 

@ Aggressive promotion. 


Now! Give yourself the co advantage of 
Freeman's established leadership Iwi mean greater 
/ profits for you... 





stoker sales 


—_ 


FREEMAN STOKER DIVISION 
ILLINOIS IRON & BOLT CO. 





+ CHOICE OF AMERICA’s 


| oilless bronze bearings. The new unit is provided ¥" 




















Three-Way, Diaphragm 
Operated Control Valve 

No. 3232—Hammel-Dahl Co., 243 Richmond y 
Providence 3, R. L, is now producing a line of \, 
phragm operated control valves for flow ¢ iverj, 
service. 

These valves are of the three-way type, and 
tion of the diaphragm operated valve 
plug determines the diversion of flow 
between the two outlet ports from 0 to 
100 per cent. Units are offered in 
sizes from % to 6 in. inclusive, in cast 
iron, steel, bronze, or in stainless 
steels available in cast form. The 
valves feature the company’s usual 
construction of through-bolted bonnet 
and blind-headed flanges, all steel dia- 
phragm superstructure, valve position 


phragm, and grease lubricator for the 
stuffing box gland. They are suitable 
for operation with standard 2 to 15 lb 
air output controllers or for control- 


indicator, two-ply neoprene dia- 

lers requiring special spring rangers. 

For high temperature service, airfin bonnets are ay 
able. Face-to-face dimensions are in accorda 
ASA standards. 


Geared 
Pipe Threader 

No. 3233—A quick-setting workholder and new lx 
anced loop handles are two innovations on the new { 
geared type threader announced by the Ridge 1 
Co., Clark St., Elyria, Ohio. 

The quick-setting workholder is said to afford. 
advantage in enabling a worker to set the threat 
exactly to size be- 
fore being placed 
on the pipe; once 
on the pipe, only 
one screw needs to 
be tightened to hold 
it securely. All 
bushings have been 
eliminated. The bal- 
anced loop handles 
on the enclosed 
gear case are de- 
signed to prevent 
slipping or tipping 
over. 

The manufacturer also claims economy otf operat 
by virtue of a twin-anchored drive shaft that turn 


four sets of five high speed steel dies to cut standat 
or tapered threads, drip threads, and short ipples. 4 
ratchet handle is provided and a special design © 
versal drive shaft is available for power driv: 


Gasoline-Driven 

Power Unit . 
No. 3234—The “Power-Package,” consisting “ 

6 hp gasoline engine, automatic clutch and trans® 

sion, is a postwar product developed by Salsbury ¥ 

tors, Inc., 4464 District Blvd., Los Angeles 11, Calif 
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COOLING TOWERS BY MARLO 


@ Triple-type Induced Air 
Wetted Surface 
Water Spray 
@ Compact in space, weight, and price 
@ Outdoor—Indoor 
3 to 50 Tons—Built sectionally 


Write for Bulletin 406 


MARLO 
HEAT TRANSFER SURFACE 


Ball-Bonded Blast Coils — Cooling and Heating « Air Conditioning and 
Refrigeration Apparatus e Industrial Blower Units e Unit Coolers 


Evaporative Condensers and Coolers e Low Temperature Apparatus 


—_ 
MARLO HEAT R ANSFER 


See our new line in Cleveland 


MARLO COIL COMPANY 
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help sell Link-Belt 


industrial stokers 


Link-Belt has always followed the precept that there 
is more to business than just selling goods—and there 
is more to selling industrial stokers often than just 
installing the firing equipment. 


In a large auditorium, three Link-Belt POWER-FLEX 
stokers solved not only the firing and combustion 
efficiency problems, but the flexibility requirements 
also . . . in combination with a Link-Belt continuous 
flow conveyor and screw conveyor with automatic 
limit controls . . . permitting the operator to spend 
most of his time outside the boiler room. 


Engineering assistance is but one of the advantages 
of sellng Link-Belt stokers. Let us tell you more about 
the Link-Belt franchise for both industrial and do- 


mestic stokers. 
10422 


LINK-BELT COMPANY 
Stoker Division 


2410 W. 18th St. Chicago 8, Illinois 


LINK<©)-BELT T ower Fle, 
OES 


Pr Flame © 
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According to the manufacturer, a wholly own: 
sidiary of Northrop Aircraft, Inc., the unit will owe, 
light vehicles or fit . 
almost any station- 
ary use in which a 
small engine is re- 
quired to transmit 
power gradually 
and at varying 
speeds to a driven 
machine. It is of- 
fered for use with 
machine tools, blowers, 
pumps, and many other 





fans, 

industrial machines. 
“Straight-shot” carburetion, an improved sys 

mixing and feeding fuel, is said to be a featur: 


compressors, kers 


engine which weighs only 56 lb. The clutch and trans. 
mission are said to have fewer operating parts tha) 


any comparable equipment on the market. The clute) 
is engaged by centrifugal force and the transmission, 
which is fully automatic, utilizes centrifugal force t 
change the gear ratio over a wide range of speeds 


Clutches, engines, and transmissions are available 
either separately or in the packaged unit. 


Automatic Nipple Machine 

No. 3235—The Landis Machine Co., Fifth and Church 
Sts.. Waynesboro, Pa., has developed an automatic 
nipple machine for threading, reaming and chamfering 
both ends of pipe nipples. 

Machines are built in two sizes; the 1 in. mac! 
for 4%, *4 or 1 in. pipe sizes and the 2 in. machine fo: 
1%, or 2 in. 
sizes. The smaller 
machine can _ be 
equipped to handle 
any one diameter of 
pipe or combination 
equipment can be 
furnished for both 
4, and %4 in. pipe 
sizes. The larger 
machine can also be 
equipped to handle 
any one diameter of 
pipe or combination 
equipment can be supplied too to take 1 in. and 
pipe sizes and 1% and 2 in. The max 
length of nipples which can be cut is 6 in. 

The machine has two spindles, each equipped wit! 
threading die head and reaming attachments. The tw 
carriages have air operated vises for gripping the ny 
ples and the left hand carriage carries an adjustabit 
magazine from which the nipple blanks are fed aut 
matically into the machine. Power is supplied by: 
constant speed motor with change gears provided t 
give the required spindle speeds for the pipe size to 
threaded. A safety clutch is built into the drive ' 
prevent serious damage in the event of a jan 


114, 


sizes. 


Swivel Pipe Coupling 

No. 3236**—The “All-Flex” ball bearing, swive! pip 
coupling offered by the Snyder Sales Corp., 5225 Wil 
shire Blvd., Los Angeles 36, Calif., has been designeé 
to convey fluids under high pressure through « pip 
which swivels or rotates a full 360 deg. 
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Scene from American Blower laboratory showing one of the many tests run on heating and cooling coils. 


What's been done to help you select the BEST in coils 


Heating or cooling coils may look like a simple books will save you many hours. Here in easy- 
ir, but actually hour upon hour of engineering to-use form is the information our engineers have 
s into every design. American Blower engineers compiled through lengthy research. We know 
rk constantly to bring you superior coils—coils these bulletins will be a big help to you in coil 
t are right for the specific job you want done. selection and application. 


» illustration shows only one of hundreds of 


They're FREE! 
For your copies, call or write the nearest American 
Blower Office. Request Bulletins B-1218 and 1521. 


a a 
AMERICAN BLOWER 


AMERICAN BLOWER CORP., DETROIT 32, MICH 


ts. But now there is an easy way to get full 


efits of all our research. 








Division of Amenican Raviatoe & Standard Saritarg comrossrion 











Here's how . . . 
d for these two bulletins. If you are ever faced he 


1 the selection, sizing and installation of 














ting or cooling coils, these authoritative hand- 
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When it’s af_@ boiler job 


... it pays 40 recommend a 


You’re sure of a satisfied customer—proud 
that you’ve given him the latest in gas boil- 
er equipment. Completely redesigned and 
restyled — for better appearance, better 
performance. New, exceptionally quiet 
burner. Write today for “Facts and 
Figures” Bulletin F-320 giving full details. 


L. J. Mueller Furnace Co. 
2007 W. Oklahoma Avenue * Milwaukee 4, Wisconsin 
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Mueller Climatrol unit | 


en fe fa. 4 | 
- f - | 
. | 
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A combination of multiple synthetic pack 
metallic seals are said to offer protection aga 
age at high and low 
pressures, and a 
double row of ball 
bearings, together 
with metal-backed 
packings, are said 
to give low resist- 
ance to rotation. 

This compact unit 
is made of steel 
and is available in 
sizes from ‘% to 1 
in. nominal tube 
diameter with a 
variety of threaded 
and elbow connec- 
tions. 


Test Kit for Boiler 
Feedwater Analyses 


No. 3237—The testing of boiler feedwater for ha 
ness, alkalinity and chloride content may be acco 
plished with a new boiler room test kit made by 
Permutit Co., 330 W. 42nd St., New York 18, N. Y. 

The kit, containing solutions and pipette drop» 
for accurate measurements, comes in a portable whi 
enamel cabinet, 10 x 10 x 434 in. It can be modified: 
permit the testing of sodium sulfite in boiler water 


Air Hose Coupling 


No. 3238*—A new air hose coupling, which t 
manufacturer guarantees to be leakproof under wa 
ing pressures up to 1000 psi, is offered by the E.! 
Wiggins Oil Tool Co., Inc., 3424 E. Olympic Blvd. | 
Angeles 23, Calif. 

Among the features which are said to afford savir 
in time, money, and materials are the speed and: 
with which the unit may be con- 
nected and disconnected, and the 
ease and speed with which gas- 
kets may be replaced. To connect 
or disconnect the coupling, a 
knurled ring is simply pulled 
down or pushed up. 

Besides air, the device will 
handle oxygen, oil, aromatic fuel, 


3 
7 [ 
and kerosene. The coupling body 
has % in. female pipe threads 
and is available with or without 
a self sealing valve. A choice of 
two nipples is provided; one with 
14 in. male and the other with 4 
in. female pipe threads. The en- 


tire unit is made of aluminum 
bar stock. 


Flexible Gear Box and 
Universal Joint 


No. 3239—Brooks Equipment Co., 217 Hudson: 
Hoboken, N. J., has introduced a new flexible # 
turret and a new line of universal joints. 

The gear turret, shown here, is designe 


ror 
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Unless you are pretty sharp-eyed, you'll 
pass by “old man walking stick” as just 
another dead twig on a tree. 

And there are a lot of other things that 


look different from what they really are... 
for example, certain cut-rate plumbing sup- 
plies. The wise plumber will avoid the pit- 
falls that come with inferior merchandise 





by relying on the reputable jobber in his 
vicinity. 

Dollar for dollar, the trade-marked, 
quality merchandise he stocks is your best 
plumbing buy. 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 





.* 


CAS 21 TING S 














“K"’ fittings ore carried in stock. at Malleable lron 
Fittings Co., Branford, Conn.; M. |. F. stocks at 
Kuhns Bros. Co., Dayton, Ohio. 
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Sharper TOOLS! 
Smoother JOBS! 


oo with Black & Decker BENCH GRINDERS 





8” 
Combination 


Bench Grinder 


Also 6" and 10" 
Models 








Black & Decker Bench Grinders keep a keen cutting edge 
on your tools—help you turn out cleaner work, faster. 
These Grinders handle many other jobs too! They grind 
pipe, rings, connections, fixtures, etc.—-wire brush, buff, 
burnish, polish and finish sheet metal—remove weld 
marks and saw or shear burrs. 


Long wheel spindles and tapered end housings make 
room for large or odd-shaped pieces. Powerful motors 
maintain high operating speeds under pressure— help 
you get work done sooner. Many other features. 


Ask your Black & Decker Distributor about Black & 
Decker Bench Grinders and other Electric Tools for 
heating, piping and air-conditioning work. Or write to: 
The Black & Decker Mfg. Co., 628 Pennsylvania Ave., 
Towson 4, Maryland. 


“WHIRLWIND’’* WIRE BRUSHES 


Perfect team-mates for Black & Decker Grind- 
ers. Tougher, denser, last longer . . . because 
each tuft is locked in place to stay. Six wheel 
sizes: 4'"' to 12". Three wire sizes. Three 
thicknesses. Fit almost any arbor or spindle. 


*Traie Mark Reg. U.S. Pat. Off. 







LEADING OIsTRIBUTORS EVERYWHERE stli 


PorRtTABLE exectaic TOOLS 


PORTO-SHEARS 
PORTABLE GRINDERS 


DRILL STANDS 
BENCH GRINDERS . SANDERS 
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necting shafts 
which form any 
angle between 0 
deg (straight line) 
and 95 deg on either 
side of zero angle. 
Bevel gears are at- 
tached to shafts 
which are supported on hinged housings. This is said 
to permit the shafts to oscillate and rotate simul- 
taneously. Horsepower characteristics are based on 
the Lewis formula and are consistent with standard 
power transmission practice for shafts ranging in size 
from %4 to 1% in. diameter. Two types of mounting 
brackets are offered. 

The new universal joint is said to employ a device 
which provides a positive lock for the pins and a con- 
venient method of disassembly. Heat treated alloy 
steel is used throughout. 

A. J. Quinn, newly elected president, has announced 
the consolidation of the company’s executive and sales 
offices and production facilities at the Hoboken ad- 
dress. 





Acquires Manufacturing Plants 


No. 3240—M. B. Hott has acquired all of the common 
stock of the Alliance Mfg. Co., Alliance, Ohio, and of 
the Precision Mfg. Co., of Bergholtz, Ohio. 

R. F. Doyle, formerly general manager and treasurer 
of Alliance, is president of both companies, for many 
years the world’s largest producer of fractional horse- 
power electric motors in special types which are used 
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by the radio and electronic control industries 

According to Mr. Doyle, the company will « 
the policies and relations with its customers ; 
pliers which have been consistent with its o 
over the past 21 years. 


Solenoid Relay 


No. 3241—Unusual flexibility is said to be 
standing feature of a new line of universal 
relays developed by the Allen-Bradley Co., 
First St., Milwaukee 4, Wis. 

In these relays, which are in addition to the 
Bulletin 700 line of solenoid relays, a simple 


connections makes 
it possible to 
change a set of 
normally open con- 
tacts to normally 
closed operation or 
vice versa. This 
universal type, 
which should be 
used only for 
switching circuits 
of like polarity 
and which cannot 
be used as revers- 
ing switches, can 
be obtained in 
either the open 
style or mounted 


in an enclosure. Three types of enclosures are availabe 
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| N O need to gasket the hole 
when you use Chrome Lock Rolled 
Gasketing. Just finger press it in place. 
Its adhesive back stays put when and 
where you want it! No lace, tie, cement 
or tape to bother with. 


Chrome Lock Gasketing is anti-wicking— 
anti-corrosive. Impregnated with a chro- 
mate pigmented compound, it is flame 
resistant. 





L-H Towers withstand wind pressures up to 
150 ma.p.h. without guy lines. 










Chrome Lock holds up under pressure of 
500 lbs. per square inch at normal tem- 
peratures. It is not effected by oil, gaso- 
line or salt. Pliable, it holds its plasticity 
indefinitely. It can be laminated, or 


lapped. 
WHY PAY FOR THE HOLE? 





+ Teco split-ring timber connectors used 

at all stress joints. 

2. Bolt-thru bracing connected by sidehill 
washers (no notching). 

3. Unit stresses of U. S. Forest Products 
Laboratory Handbook incorporated 
in all L-H designs. 

4. Prefabricated of heart Redwood, or 
Tidewater Red Cypress. 








WORKING 
STRESS OF 
MEMBERS 







Use Chrome Lock Gasketing for pip- 
ing, air conditioning, heating and re- 
frigeration work. Write for FREE 
SAMPLE. 


CHROME LOCK GASKETING 





Available Now 
Rolls Slit Rolls 


JB 











t-H FEATURES: © Low pumping and power cost... 
open-flume and gravity-type distribution. @ Mainte- ‘- 
nance-free reduction gear and drive shaft. @ Pre-tested i yy 
Pertormance based on L-H 48-year installations record. era 


Write for Catalog 440-A. 


Ly hLilie- Hoffmann 


COOLING TOWERS, INC. 
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In general, the construction of this line follo. s thy 
of the regular Bulletin 77 line. Double break ily, 
alloy contacts are incorporated and only one 0 
part is used. Relays are available in 2, 4, 6 ang, 
pole construction with a maximum current ra ing » 
10 amp, noninductive, and can be obtained for oper, 
tion on 25, 30, 40, 50, and 60 cycles with varic is yo. 
tages from 6 to 660. 


These Ducts 
fight Corrosion 





Reverse Acting Diaphragm 
Motor for Control Valves 


No. 3242—Illustrated here is a new revers: 
diaphragm motor for control valves, type 567, 
by the Fisher Governor Co., 205 S. First Av: 


acting 
ff ered 
Mar. 


~..In over 
45 types of 
Tatelthiial + 





OR many years, ducts, vents and stacks of Transite In- 
dustrial Vent Pipe have helped solve corrosion problems 
in more than 45 types of industries! 


This strong, durable pipe successfully resists many of 
the corrosive fumes, vapors, dusts and gases encountered 
in industrial operations . . . providing effective and eco- 
nomical venting service. 

Transite Industrial Vent Pipe is rustproof . . . highly 
weather-resistant . .. needs no paint. Made of asbestos and 
cement, it is light in weight . . . easy and economical to 
install. Available in sizes up to 36" in diameter, with a 
complete line of Transite fittings to assure corrosion- 
resistance throughout the system. 


For full details, Data Sheet DS-336 is free 
on request. Write Johns-Manville, Box 290, 
New York 16, New York. 


JM 





Typical Industries which use Transite Industrial Vent Pipe 
Aircraft Foundry Quarrying 
Automobile Furnace Railroad 
Baking Furniture Rayon 
Bleaching Gas Refrigeration 
Boiler Works Glass Rubber 
Brewing Laboratory Sewage Works 
Canning Loundry Shipbuilding 
Ceromic leather Shoe 
Chemical Meat Packing Smelting 
Dairy Metal Soap 
Drug Mining Soft Drink 
Hlectrical Paint Sugar Refining 
Explosive Petroleum Textile 
Farm Machinery Potash Tool 
Food Pulp & Paper Water Works 











Johns-Manville 


TRANSITE 'v:""" PIPE 
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| change, inter- 


shalltown, Iowa. 

On this new top work, the sealing diaphrayn 
struction is de- 
signed to provide 
reverse action with- 
out use of a stuffing 
box. Other features 
include large dia- 
phragm area, long 
stroke action, en- 
closed spring, sep- 
arate from pressure 
chamber, linear 
travel relationship 
to air pressure 


SAAN 


ty) 
a | 


=f ( 


changeable with the 
direct acting, type 


T top. 
Intended applica- 
tion of this dia- 


phragm motor is for 
pneumatic operated 
control valves 
where push down 
to close inner valve 
construction is de- 
sirable, yet opera- 


air opened, spring 
closed (closing on 
operating medium failure). 


For field and general service, this top work allow 


the integral top mounting of the company’s pressut 
pilot or time cycle intermitter directly on the valve 
Pilot diaphragm assembly of integrally mounted w 


is interchangeable with the upper diaphragm casilf 


of this new top work. 


Air Conditioning Equipment 
Manufacturer in New Plant 


No. 3243—The United States Air Conditioning (o> 
is now operating in a new plant recently purchase 
The new building, at 33rd and Como Ave., S. E., Mi 
neapolis, Minn., provides approximately 100,00 sq 
of manufacturing and office space. 


The company designs and manufactures « /ine © 


blowers, fans, air washers, cooling and heating coil 
humidifying and dehumidifying equipment, toget# 
with packaged air conditioning units. 

er 1M 


Heating, Piping & Air Conditioning, Septe: 






Th 
of 
cel 


tor 


of 


Fl 


BUFF 












Fedders Series 15 Horizontal Type 
Unit Heaters built in 
100 to 1000 EDR capacities. 





Fedders Series 12 
Downblow Unit 
Heater at = 
Used for medium 
ceiling heights of 
15 to 25 ft. 






Series 12 Downblow 
Models shown 

rs at right for 20-45 ft. 

ceiling heights. 


The unit heaters illustrated are typical of the wide range 
of horizontal and downblow types for normal and high 
ceiling installations. They are designed to produce com- 
fortable heating conditions, resulting from proper final 
temperatures, maximum air volume and a great degree 
of quietness. Write for catalogs. 


| 7. ee me OU 


CORPORATION 


BUFFALO 7, N.Y. Heat Transfer Specialists Since 1896 


a — 
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HORIZONTAL 





FEDDERS=-QUIGAN 














Gives you a new 
idea of quick easy 





ve 
'< Ribkaib 
No.65R 


Instant- 
Setting 
\\ Workholder! 





Sets to pipe size 
in 10 seconds! 





This popular No. 65R cuts perfect 
threads on 4 sizes of pipe, 1” to 2,” 
with 1 set of high-speed steel chas- 
ers— no changing, no loose dies to 
carry or lose. And it sets to pipe 
size in a mere 10 seconds! A turn 
of the cam plate sets the work- 
holder to size instantly . . . one 
screw to tighten on pipe, no bush- 
ings to bother with. Many other 
worksaver features you like in this 
rugged precision-made tool. See 
No. 65R at your Supply House. 





RIGID No. 65K 
stands up handily on its 
own feet. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. 
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Production Welding Booth 


No. 3244—A ventilated welding booth, designed to 
protect their health and provide more pleasant work- 
ing conditions for production welders, is being planned 
for future production by the Hobart Brothers Co., 
Troy 1, Ohio. 

The booth will be 9% x 9% x 7 ft high and is to be 
constructed of fabricated panels (16 ga sheet steel) 
and formed with 
companion flanges 
punched on 12 in. 
centers for bolting 
assembly. It is said 


this type of con- 
struction facili- 
tates moving the 


unit to another lo- 
cation if desired. 
The door is of the 
sliding type with an overhead track and rollers. An 
exhaust fan draws air through an opening in the top 
and is used to discharge heat and welding fumes to 
the outside of the building. 





New Company to 
Manufacture Thermostats 


No. 3245**—Formation of the Stevens Mfg. “Co., 
Richfield Trust Bldg., Mansfield, Ohio, to engage in 
the design, manufacture and sale of electrical appli- 
ance and industrial thermostats has been announced 
by W. C. Stevens, president. 


Large scale production is now under way on 
thermostat models with others to be announced 
near future. 

Mr. Stevens was affiliated with the Westin 
Electric Corp. for 21 years and at the time 
resignation was manager of thermostat sales. 


Dial Type 
Pressure Gage 

No. 3246—The “Supergauge,” designed for heavy 
duty industrial service, is a pressure gage o/ larg 


dial size offered by the United States Gauge Diy, 
American Machine and Metals, Inc., Sellersville. Pa, 
According to the manufacturer, internal parts ay 
made of noncorrosive metals. Working elements are de. 
signed to withstand repeated pulsation and vibratio 


and the unit is styled so that it can be easily read gf 


great distances. Gages are made for pressures fron 
30 to 10,000 psi and come in 4%, 6, and 84 d 
sizes. They are offered for use on boilers, diese! ep. 
gines, hydraulic equipment, compressors, pumps, an¢ 
for many other applications. 


Air-Acetylene Attachment 
for Welding Torch 


No. 3247**—An attachment, designed to adapt an 
standard oxyacetylene welding torch for body tinning 
soldering, and light brazing with an acetylene-air 
flame, has been developed by the Acet-A-Tip Co., 506! 
W. Madison St., Chicago 44, Il. 

The tips, which are available in three sizes and ar 
machined from solid brass bar stock, are attached : 








entering the radiators. 


steady heat and modulated even distribution. 





TALLMADGE ZONED CONTROLLED 
HEATING SYSTEMS 


For better heating at less coat 


ini ee 


HE. TALLMADGE equipment shown above is for a Zoned Heating System, either automatic or re- 
mote control (Figure 1). Airotherms, (Figure 2) for outside control, determine the heating re 
quirements and set Pressure Boxes (Figure 3) to regulate the steam pressure to each zone. Zone 
valves (Figure 4) control the steam passing to the radiators. 


O 
9S 





Figure 4 





Orifices (Figure 5) meter the steam 


ADVANTAGES: Precise control of steam. Elimination of over-heating and costly waste of fuel. Low 
cost of maintenance. Saving on outlay for original equipment. Greater comfort to occupants due to 


WEBSTER TALLMADGE & CO., Inc. 364 Glenwood Ave., East Orange, 4.4. 
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4 MSCCORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 
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i: San Francisco, the fore- 
most insulation firm is Van 
arsdale-Harris, Novoid 
contractor, which employs 
o construction staff of 75 
ond maintains five ware- 
houses. Above is the ex- 
terior of the mew Acme 
Brewery, which this firm in- 
slated throughout with 











OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube with 




















a 
the tubes formed or bent 












L 
a 





& Cold Storage Co. plant, 





a. 3 
. 3 permits uniform expan- 
Novoid Corkboard. At : , . ww e x sion without strain. 
right, a typical Novoid : - ‘ Headers ore heavy wall 
ny cork pipe covering job in- t "| construction with tubes 
stalled by Van Arsdale- : a | brazed inte extended 
2. BD sorris, in the Merchants Ice  -— <i ie ferrules formed in the 







headers. Fins cre heli- 
2 cally wound and metal- 
‘2 lically bonded. May we 
2 send catalog? 


NIT HEATERS 


“a A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creotes air turbulence 
*j without undue restric- 
Py tien. Improved fen 
bledes deliver large 
| volume of cir with 

minimem cir neise. 
| Guaranteed for 150 tbs. 
saturated steam pres- 
sure. Specify McCord. 







All over America 
leading Insulation Contractors 


install NOVOID 


YOU NEEDN'T WAIT to get delivery of Novoid 
Cork Pipe Covering. Well-known independ- 












































ent insulation contractors all over the coun- 






try now carry warehouse stocks of many 
sizes and thicknesses. 

Novoid Covering is the moulded rigid insu- 
lation that efficiently reduces your cost of re- 
frigeration. It snugly hugs pipes and fittings 
of every size and shape, does not sag, does not 
absorb moisture or odors, and is long-lasting. 

For complete facts about Novoid Cork- 
board, Pipe Covering, and sundries specially 
developed to make low-temperature insula- 
tons most efficient, write to Cork Import 
Corporation, 330 West 42nd Street, 
New York City. 


NOVOID INSULATION WH, / CORPORATION 


CORKBOARD - PIPE COVERING 
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UNSURPASSED 
VALVES 








ELECTRO MAGNETIC LEVER VALVES 





peratures up to 400°F. 










types. 


801 ALLEN AVENUE 


FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO * DALLAS 
KANSAS CITY * NEW YORK + DENVER + DETROIT ¢ CLEVELAND * PITTSBURGH 
UOUSTON * SEATTLE + SAN FRANCISCO « DISTRIBUTORS IN PRINCIPAL CITIES 
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FOR CONTROLLING air, water, 
gas, steam, light and heavy oils, and 
refrigerants, etc. Suitable for pres- 


sures up to 1,000 pounds and tem- 


Internal valve assembly can be removed 
for cleaning and inspection if necessary. 
Two-wire—A. C. or D. C.—current 
failure—packless construction —bronze 
body —stainless steel and bronze inter- 


nal parts—soft seats available. 


SIX TIMES THE POWER of ordinary 
solenoid valves. This feature assures 
high seating pressure and overcomes 
the effect of viscous fluids, such as 
heavy fuel oil. Adequate power of the 
solenoid insures positive operation. 


Available in normally closed or open 


FOR COMPLETE SPECIFICATIONS 
on temperature, pressure and flow con- 
trols for industrial applications write 
for new 1946 Catalog 52C or contact 
Factory Branch or Distributor near you. 


GENERAL || CONTROLS 


GLENDALE 1, CALIF. 


_ model “At-A-Glance” oil gage, developed for oi! tanks 


| Meeting 


eration equipment. 


the welding torch 
by means of a base 
which is fitted with 
a 2 in. length of 
two-ply hose. The 
hose is forced over 
the welding tip 
torch. In using the 
device, the acety- 
lene pressure is set at approximately 5 psi «.d th 
flame is adjusted by the torch valve. Oxygen is ny 
used with these tips. 


Hydraulic 
Tubing Bender 


No. 3248—From one to 10 bends in a single lengt) 
of tubing may be made with only one setting on th 
“Bendmaster” unit made by the Leonard Precisig 
Products Co., 1100 Larson Ave., Garden Grove, (Calif 

The new model, with a capacity of %¢ to 1» in. fe. 
rous or nonferrous tubing, is hydraulically operate 
It is designed for 
any production 
bending operation 
requiring multiple 
bends per tube and 
duplicate parts and 
is said to be espe- 
cially suitable for 
use in the manufac- 
turing of air condi- 
tioning and refrig- 















Oil Tank Gage 


No. 3249—The Krueger Sentry Gauge Co., 1(56 \ 
Mason St., Green Bay, Wis., has announced the nes 


for either 14% or 2 in. opening. 

It is designed for basement tanks of all sizes, ani 
can be read from any direction. The reading scale 
encompassed between two circular 
domes, providing four reading win- 
dows. Listed as standard by Under- 
writers Laboratories, Inc., the unit 
incorporates a simple lever action 
that moves the indicator disc up or 
down as the content of the tank 
raises or lowers. The inner dome is 
made of a hard, annealed glass and 
the outer dome is constructed of 
plastic material, cushioned at the 
base with gaskets. 





OHI Plans 


The board of directors of the National Oil Heat 
stitute, 30 Rockefeller Plaza, New York City, has vol 
unanimously to hold a convention and exposition 12 th 
spring of 1947. It is expected that the conven'ion 
be held in Boston. 
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TRAY COOLING TOWERS 


SAVE 98% of CONDENSER WATER COSTS 
wasted thru REFRIGERATION 
and AIR CONDITIONING PLANTS 


— 











th 
he 
On 
if, 
er ATMUOCPHEKIC UNIT INDUCED DRAFT COOL- LINDUOK COOLING TOW 
r WORCESTER, MASS ING TOWER, PHILA., PA. ER, BROOKLINE, MASS 
TRAY COOLING TOWERS offer 
% ALL STEEL CONSTRUCTION Send for 
%& PACKAGE UNITS—REQUIRE LESS SPACE BULLETIN 46 
*% OPEN a HEADER — NO NOZZLES 
requires less horsepower for recirculating pumps. | Some open territory for 
oe ori = Be % INDOOR and OUTDOOR UNITS factory representatives 





BT NEW ENGLAND COOLING TOWER CO. soston‘1o, mass. 








@ All Stee! Diaphragm Motor 
lighter, tougher, stronger, more 
durable y 8 


tight sealing, quick acting clamp 
ring; molded highly flexible neo- ; 
prene diephragm 2) 


® Steel Tubular Yoke ... 
enclosing long, heat-treated, cad- 
mium pleted spring; packing 
glend and spring adjustment ec- 
cessible through door 


® Valve Position Indicator . . . 


standard equipment; no extra 





charge 

®@ High Capacity Valve 
unrestricted flow areas, smooth 
flow; available in bronze, semi- 


steel, cast steel, and specie! 
alloys 


© Superfinished Disc Guides. . . 


top and bottom guided Bevel, 


HA. sabe 
© r a: 
Pi ' 


é 
on 2 
"y 





“aa - : Percentage V Port, and Parabolic 
K° N TR 0 I — minimum friction, increased 
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B RECENT TRADE LITERAT q 


THE UNIONS For your convenience in obtaining copies of ti 
WITH THE eg he ee 
RECESSED | an te cok Me iy at hae only aioe ose 

BRASS requests to Heating, Piping & Air Conditioy 
SEAT | sAir Conditioning 


No. 6269—“Kathabar” air conditioning systen 
a concentrated solution of lithium chloride to accompli 
dehumidification, are discussed from the standpoint ¢ 


JEFFERSON SPECIALTY UNIONS operating experience in a number of installations in the 
Vol. 1, No. 2 issue of The Moisture Engineer, a hoy: 


Effect Big Savings in Labor | organ of Surface Combustion Corp., 2375 Dorr St.. Tp. 
ledo 1, Ohio. 





sali Union Tees with union on the outlet assure | Automatic Defrosting in Low 


labor savings and better piping jobs because they take the 
place of an all-female union, two nipples and an ordinary Temperature Refrigeration Systems 


tee. Three joint th . Available in All-Femal Magee | ‘ ” : 
per ke ee » dhe fe tear — No. 6270—The “Thermobank” system is based « 

The brass seating in these and all Jefferson Specialty Unions modified form of the reverse cycle. It is essentially ; 
is an exclusive feature which, located in a recess away from combination of a hot gas defrosting system plus a hes 
the runway of the fitting, leaves a straight bore assuring accumulator in the suction line and is designed to pro. 


unrestricted flow in the pipe. ; . 5 ‘ 
vide automatic defrosting for low temperature refriy. 


eration systems. A 40 page bulleti No. 16) publishe 
J E F F E R 5 0 N U N l 0 N C 0 vs by the = erie Trenton Co. Seeneie " N. x rives 


mi 


601 West 26th Street, New York |, N. Y. comprehensive coverage of this system. Selection table 
Factories at and considerable application data pertaining t 
Lesiagton 73, Mass. Locipedt, N. Y. calculations are included. 











More Efficient Heating With 


i AIRTHERM Direct-Fired Warm Air Néwer’ 


‘Geolim-yamct-t mata t-, 





Direct heat transfer through a single thickness of 
metal results in the high efficiency and low operating 
cost of the Airtherm Direct-Fired Warm Air Heater. 
The Airtherm is a self-contained heating system — 
ready to connect to your fuel and power supply lines. 














Capacities from 650,000 to 1,950,000 B.T.U.’s. Either 
oil or gas-fired. 


te il nA AIA, i abl nth Map Ni Ah 


Write for Bulletin 801 describing 
this economical heater in detail. 


OE ee eee 


MANUFACTURING COMPANY 


711 So. Spring Ave. ° St. Lovis 10, Mo. 
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SELL{/) THERMOSTATIC HEAT 
REGULATOR SETS....To Owners 
of OIL HEATERS Sold Since 1939 


You have a long list of ready prospects for this A-P Heat 
Regulator Set—all the owners of Oil Burning Space Heaters 
using any A-P Constant Level Oil Control sold and deliv 

ered since 1939. 
Tell all these old friends how THERMOSTATIC TEM 
9 a ~ PERATURE REGULAT ION can be added to their heaters 
& (— hg easily and at low cost — with the A-P Model 240-ED Heat 

) 


Regulator Set. They'll appreciate the convenience and luxury 


. of steady room comfort at the touch of a thermostat dial, and 

4 the fuel-saving advantage that will practically pay for the set 

,) y ( . Get ready for this EXTRA sale and profit now! Write 
for descriptive literature, prices, and samples of advertising 


, 
Cc 


and selling material 


(i 


: “VULCAN”. 
sizes for pipe 1/8 
8 inches. 

t right: “ VULCAN 
UPERIOR”, with 





“Vulcan”, the origi- 





nal chain pipe vise, 
is made entirely of 
tough, wrought steel 


2 sines for pipe .-.- no cast parts what- 


(8 to 4-1 /2 inches. 


ever. The dropforged 





jaws are of saw-tempered steel for file sharpen- 
ing ... chains are of the same high quality as 





Williams’ “Vulcan” Tongs. Fully guaranteed, ee eo E 
and sold by Industrial, Plumbing and Oil Field et ae oe 


Transformer. 


Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 








(Be sure your new Heater Lines are 
equipped with AP DEPENDABLE OIL Controls — for faster 


sales, greater customer satisfaction. ) 


AUTOMATIC PRODUCS COMPANY 


| 2460 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WISCONSIN 


DEPENDABLE 
Ok Controls 


DESIGNED TO ELIMINATE SERVICING 
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For permanent insulating efficiency, leading refrig- 
eration engineers have long relied on Rock Cork’s 


many service advantages, such as its low thermal 
conductivity... resistance to moisture, vermin, rot 
...and its imperishable, basically mineral, compo- 
sition. Rock Cork is made in sheet and pipe cover- 
ing form, is adaptable to every type of refrigeration 
construction. 

Expert Application: )-M Insulation Applicatorsare 
organized to handle every detail of your insulating 
job. These men determine the most economical 
thickness of Rock Cork to use. And, their skillful 
application methods assure your obtaining the peak 
savings which only proper workmanship can make 
certain. Backing these construction units are J-M’s 
years of experience in this field. 

For complete information about Rock Cork, write 
for brochure DS-555...or get in touch with your 


J-M Insulation Applicator. Johns-Manville, Box 290, 


New York 16, N.Y. 


a" 
i sohelt Meridia 


ROCK CORK 














Burners for Heavy ; 
Bunker Oils 

No. 6271—Burners designed for use wit! 
bunker oils and in boilers of 12 to 650 hp are d 
and illustrated in a new 16 page catalog (No. 46 
by the Enterprise Engine & Foundry Co., Con 
Equipment Div., 18th and Florida Sts., San F 
10, Calif. Features of the units include the v bh: 
and a patented tailpiece for admitting fuel to th: 
burner shaft. Combination oil and gas burners 
covered. 


Condensate Return System 

No. 6272—The “C-B” system for returning 
sate to boilers at high pressure and high tem; 
is described in publication No. 3250 issued by t! 
rane Corp., 3131 N. 17th St., Philadelphia 32, 
this system, a specially designed centrifugal | 
used to energize an eductor, which in turn pu: 
condensate from equipment drainage return li: 
the boiler in a closed circuit. 


Continuous Blow Off 
Equipment for Boilers 

No. 6273—Heat savings, quick return on investms 
and maintenance of uniform concentrations are 
the advantages claimed for continuous blow-off 
as compared to intermittently blowing down a boiler j: 
is stated in a new 12 page bulletin (No. 4081) issued 
by the Cochrane Corp., 3131 N. 17th St., Philadelphis 
32, Pa. The company’s line of continuous blow-off equip. 
ment is also described and illustrated. 


Auer makes many grille desigr 
stamped metals for a 
Furnished in sizes, materials, and 
ishes to fit your requirements for ® 
conditioning, ventilating, radiat 
closure, or concealment. | 
your specification and detail wor! 
grilles, use the Auer Grille Cats 
"6G". It gives complete grille am 
sion tables with actual size dete’ 
copy will come to you on reques 

THE AUER REGISTER CO 


3608 Payne Ave 
Cleveland 14, Oh 


CELL LL 


NAAN Vie 


CLEVELAND. 
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BOILER FEED UNIT ‘Hea 


ed athe —~¥ . a high 
e ac vemen fn 
ed For use where boiler feed should be duction of Condensate 


Return Units. 
controlled by boiler water level. ee 








Where operation of boiler water make- 
up condensate return is combined. 


In process steam installations where 
little condensate is returned. 


This is one of the various types of 
Condensate Return Units manu- 
factured by Walter H. Eagan 
Co. No matter what your re- 
quirements, there is an Eagan 


Unit to do the job. 





Write for General Catalog No. 2 
Consult us on your requirements 


: WINK adn ey Acer N aoy 


FAIRMOUNT AVENUE, PHILADELPHIA, PA. 








The Mettler 


e-(0) UST Gas Burners 
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This section thru a Mettler Gas Burner Manifold shows how it 
mixes” gas and air. It's easy to see why it’s still the best. 


The “Fan-Air Gas Burner” in adjoining Fn ay embodies this leading patented casting design with all the other 
essential and desirable features of this Fully Assembled Mechanical Draft Automatic Gas eae. It comes to 
you complete as pictured, with simple, dependable, automatic controls. No other burner so easy to install. Why 
be satisfied with less—when all these tangible advantages are so readily available. 





SIZES 5 TO 400 WP. PROMPT SHIPMENTS 


LEE B. METTLER CO. 
OS ANGELES 13 406 South Main Street CALIFORNIA 
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Your COPY 
IS WAITING! 


Send today for this complete catalog 
and price list—it’s up-to-the-minute 
and complete—gives every detail and 
fully describes Waterloo Registers 
and Grilles. 


Also includes simplified grille selec- 
tion data—so you can quickly deter- 
mine grille sizes for supply and return 
openings. Now don’t forget—but 
write right away for your free copy. 


WATERLOO 
REGISTER 
SALES CO. 


WATERLOO, IOWA 
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industrial Oil Burners 


No, 6274—A versatile line of oil burners, desi neq y, 
burn No. 1 to No. 6 oils in boilers from 45 to 40. hp, j, 
covered in a 12 page folder published by York-> jp}. 
Inc., Industrial Div., York, Pa. A patented flame- i rmy 
designed to distribute the flame evenly through . 4), 
fire box and an automatic gas torch lighter, a: sop, 
of the features of this horizontal rotary type © urne, 


Packless Expansion Joints 


No. 6275—The Magnilastic Div. of Cook Elect» ic ; 
2700 Southport Ave., Chicago 14, IIl., has issued a yy» 
catalog (No. 242M) illustrating and describing packle« 


expansion joints, anchor joints, and low pressure larg 
diameter expansion joints. Recent developments sy) 
as offset, turbo, and jacket joints are included, tovethe 
with high temperature exhaust bellows and heavy dyy 
clinch-lock bellows. The various types described cove, 


a wide range of applications involving the transmissig 
of steam, oil, gas, and many chemicals. Equipment 
designed for use with pressures from vacuum to 1(\y 
psi, temperatures from —300 F to 1600 F, and standar 
pipe sizes from %% to 24 in. 


Pilot Lights 


No. 6276—Series PLN-849 pilot lights, designed for 
use with General Electric Co. NE-51 neon lamps, ar 
described and illustrated in a 4 page booklet issued by 
the Dial Light Co. of America, Inc., 900 Broadway, New 
York 3, N. Y. These pilot light units feature built-in 
resistors and are available in a variety of lens colors 
and in a number of types for various applications 








YOU SELL(ANY. WATER 
SYSTEM 40 4ay Price 
Investigate PEERLESS 


PEERLESS oF LERS SELL 
THE 2 MOST |ADVANCED 


Domestic Water Systems 


PEERLESS WATER KI PEERLESS JET 
FOR SHALLOW WELLS SYSTEM 


273 10 00) FOR DEEP 
r 









275 TO 840 OR 
| Gallons per ho SHALLOW 
WELLS 





Write today for full dealer information 


PEERLESS PUMP DIVISION 








Food Machinery Corporation 
\_ Canton, 6, Ohio Quincy, Ill. Los Angeles 31, col] 
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WHEN YOU EQUIP 


OF 6voUR RETURN LINES WITH 


uw Schaub DRAINTROLS 























@ Draintrols provide quicker heat-up 
at starting time . . . there are no de- 
lays waiting for equipment to reach 
operating temperature. . . AIR and 
CONDENSATE are discharged in- 
stantly .. . Machines hold uniform 
working heat all day long... . Net 
results are more production and 
greater profits . . . Draintrols have 
no moving parts to get out of order 
—they replace ordinary traps on ex- 
isting “open” systems. 

Write today for full information. | 
FRED H. SCHAUB ENGINEERING CO., INC. | 


2116 S. Marshall Bivd. Chicago 23, Illinois 
























The SCHAUB Heat Reclaim System 


Step up the steam capacity of your boiler 
with the same fuel, if you have a regular 
open system. Our patented hot water heat 
exchanger, with the Schaub Heat Reclaim 
System, transfers ‘flash’ heat (ordinarily lost 
out of the vent) from the returns to the feed 
water on its way to the boiler. Resulting 
higher feed water temperature (240 degrees 
to 280 degrees) increases boiler capacity. 
This means little or no drop in steam pressure 
when feed water is admitted to the boiler. 
Write for details. 


The Key lo Boiler Room Efficiency 
SENAUB SVSTEMS 
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ONE-STOP 
BURNER 
SERVICE 










One of the Major Industrial 
of 


the world offers to design 


Burner Manufacturers 
and manufacture a special 
adaptation of this John 
Zink Conversion Burner for 
your particular boilers and 
furnaces enabling you to 
furnish complete gas-fired 


units. 


JOHN ZINK PRODUCTS 
ARE PROTECTED BY 
U. S. LETTERS OF PATENT 







"There's A John Zink Burner for 
Every Heating & Power Need” 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Detroit - Salt Lake City - Houston - Los Angeles 
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Wherever air freshness must be maintained for: 
Control of Product Quality 
Personnel Efficiency 
Customer Satisfaction 


Nuisance Abatement 


. . . Dorex Air Recovery Equipment, employing highly activated 
carbon to remove gaseous and odorous contaminants, affords 
a positive and economical means of controlling the quality 
of air. 


Dorex Air Recovery Equipment is adaptable to large heat- 
ing, ventilating and cooling systems orto such compact units 
as are used in passenger vehicles. 


For instance, over 90% of the new railroad coaches and 
Pullmans will use Dorex Air Recovery Units. There is so 
little space for air conditioning equipment in railroad cars 
that older systems must sacrifice temperature control if more 
than 25% outdoor air is added—and 25% often is too little 
for comfort. But, fitted with Dorex carbon adsorbers, the same 
apparatus gives the equivalent of 75% air renewal—usually 
more than sufficient for passenger comfort. 


We will be glad to send the details of other typical instal- 
jations. For full information and quotations, call the nearest 
district representative ‘~ write Dept. D4, 112 East 32nd Street, 
New York 16, New Yuck. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 


114 East 32nd Street New York 16, N. Y. 





IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., Montreal 25, P. C 








Units may be directly connected to 110 and ) vok 
circuits. Resistor value is chosen to suit the oltag, 
and may be varied to obtain more light or lon or; lite 
for special conditions. . 


Portable Pyrometers 
No. 6277—Bulletin No. D602-4, issued by \) heg| 

Instruments Co., 847 W. Harrison St., Chicag 7, |) 
describes the company’s line of portable pyr: mete, 
Specifications for the proper selection of extensi hold. 
ers, adapters, and thermocouple tips are listed i) cha, 
form and information pertaining to a new ex ‘engin 
type pyrometer and the Model 2863 portable py :omet,, 
kit is included. 


ima Oo = un 


Process Controllers 

No. 6278—Instruments and controls for pr ” 
dustries are covered in a new bulletin (No. 17) pub. 
lished by Bailey Meter Co., 1050 Ivanhoe Rd., Clov. 
land 10, Ohio. Process controllers, control component 
measuring components, and instrument combination 
are briefly described and illustrated. Application da, 
such as sizes, pressure standards and ranges are liste 
and typical control systems for both the single an 
multiple element type are illustrated. 


Protective Coating 
Comparison Chart 

No. 6279—A comprehensive 8 page bulletin gives jp. 
formation in condensed form on the entire line of plasti 
protective coatings offered by the Amercoat Div., Amer. 
ican Pipe & Construction Co., P. O. Box 3428, Terminal 
Annex, Los Angeles 54, Calif. Charts show the char. 
acteristics and properties of the various coatings an 











PREHEAT FOR 





FUEL OIL 


The Whitlock Type V-1 Oil Heater shown above is of simple 
standard design at moderate cost. These units in all-welded 
construction, adapted to high working pressures are imme- 
diately available from stock. 


Whitlock Fuel Oil Heaters of more elaborate design are made 
to suit individual operating conditions and engineered for any 
combinations of temperature rise, operating pressure and ca- 








WHITLOCK 


a 


PROPER HEAT 











HEATERS 


pacity. Incorporating Whitlock’s experience of many years in 
the fabricating of such equipment, they guarantee a uni! to 
suit your requirements for economy and efficiency. 


Our engineers will gladly discuss your fuel oil heating prob 
lems and make specific recommendations. Write for new 
Bulletin No. 35 describing and illustrating the complete line of 
Whitlock Fuel Oil Heaters. 


THE WHITLOCK MANUFACTURING COMPANY 
44 South St., Elmwood, Hartford 1, Conn. 


Detroit Richmond | 


New York Boston Chicago Philadelphia 
Authorized representatives in other principal cities. 
In Canada: Darling Brothers, Ltd., Montreal | 
Established 1891 — Ahead of the Times for Half a Century | 
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“850,000 to 10,000,000 
“MB. t. u. 
PWECO—N. G. E. 
“BE Series F600 
“EGAS 
-BPBURNERS 











GAS BURNERS 


For use in heating 
boilers, power boil- 
ers,—in any metal 
firebox or sectional 





The Series F600 Burner operates on 
ve straight natural gas and mixed gas to 

is 800 B.t.u. Gives perfect horizontal ere 

on distribution. Full automatic controls— pew te ony 


that operate pro erl —can b il firebox shape or size. 
spied. omen oer Write for Handles ai gas 


and F 600 Bulletin pressures and affects 
low draft loss. 


| THE WEBSTER ENGINEERING CO. 


er TULSA sre, —DIVISION OF— OKLAHOMA 
. Surface Combustion f ‘ ; : Toledo, Ohio 























>1)-P/ DNL TO INCREASE YOUR PLANT OUTPUT 
: OF PRODUCT, FIRST OPEN THE BOTTLE- 
| agit saiaee NECK OF REFRIGERATION CAPACITY. 
: , 

Install the NIAGARA AERO-PASS CONDEN- 


Hig: SLE SER and your refrigeration plant operates with 





a smaller differential between suction pressure 





3 | an Nats and head pressure, gaining for you both an in- 

. crease in capacity from your compressors and 
important savings in expense for power. 

—— a } The New NIAGARA AERO-PASS CON- 

“i DENSER offers its advantages protected from 

the danger of loss through shut-downs and 


maintenance troubles. The 10-year record of 


Niagara Condensers for dependable full capac- 


. ity operation is unequalled. 





. Write, today, for the details of construction, 
ah ' ae operation and power and water savings. Ask 
3 - for Condenser Bulletin 101-HP. 





ae NIAGARA BLOWER COMPANY 


J es Ms ‘ ' Over 30 Years of Service in Industrial Air Engineering 
| A 3 bss 7 ———— . a 7 r 
405 Lexington Ave. New York 17,N. Y. 


| Field Engineering Offices in Principal Cities 
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Millions of Steel 


JIFFY CLIPS 


Specity 
MINERALLAC 


HANGERS, CLIPS, STRAPS AND BUSHINGS 





Expert design, choice ma- 
terials and controlled man- 
ufacture have built “‘top- 
service and longest life" 
into Minerallac Electrical 
Specialties. That's why the 
electrical industry “prefers 
Minerallac” ...In steel and 
Everdur for hanging pipe, 
conduit, BX cable, etc. 

Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 NORTH PEORIA STREET—CHICAGO 7, ILLINOIS 


MINERALLAC 








provide information for selecting the proper . 
preparation of the surface, and application met 
steel, concrete, and wood. In addition, the c 
square foot for various materials with area forn 
provided. 


‘Refrigeration Coils 
_ and Cooling Units 


No. 6280—Tenney Engineering, Inc., 26 Av 
Newark 5, N. J., has issued a new 20 page catal: 
CD46) on cooling units. Among the products j 
are unit coolers, “Kwik-Freeze” ice makers, « 
pan combinations, wall mounted panel units, and 
types of coils such as bare tube, bunker type, 


| case, gravity, and others. Included also are sizes 


selection tables, formulas for determining cx 
and useful application data. 


Regulators for 


| Combustion Controls 


No. 6281—The Ace Instrument Co., 123 W. 2ist 


Der 


Splay 


New York 11, N. Y., has issued a new 12 pa 
booklet covering the company’s line of electrically oper. 
ated combustion control regulators. The line of regy 
| lators includes units for maintaining proper steam pres 
| sure, the correct amount of air, and the proper furnace 
draft. Various arrangements ‘are available for use wit 
stokers, pulverized fuel, gas, and oil burners 
Silicone Insulating Varnish 
No. 6282—“DC-996” silicone varnish, which 
to cure at ordinary baking temperatures and to protec 
electrical equipment operating continuously at temper 


tures up to 350 F and in the presence of excessive 








AIRTHERM Propeller Fan Unit Heaters will 


mols 





reduce your fuel costs. 


Heat can be uniformly distributed through the 
use of AIRTHERM Heaters with individual 
controls, eliminating dead spots in your plant 
and increasing your heating efficiency. 


There is an AIRTHERM Heater for every 
heating application. Write for Bulletin 1206 


giving complete range of available sizes. 


AIRTHERM 


MANUFACTURING COMPANY 


711 South Spring Avenue . St. Lovis 10, Missov™ 


— 
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HE Zallea Self-Equalizing Expansion Joint 
referred to in the above wire was installed 
in a 250 Ib steam line. On test, 400 psi was 
applied, and, because of an error in calculation 


| of required anchor strength, the main anchor 


on the blank end of the line “let go.” Before 
the condition could be corrected the joint ex- 
tended more than 10”—nearly 3 times its rated 
maximum traverse—but it did not fail. 


No expansion joint was ever designed to with- 
stand the abuse to which this one was sub- 
jected. But the quality we build into every type 
we produce makes them endure—even in the 
severest service. 


Zallea Corrugated Expansion Joints are made in 
non-equalizing, self-equalizing and duo-equaliz- 
ing types, depending upon the conditions under 
which they must operate... of copper, stainless 
steels and other corrosion-resistant alloys... di- 
ameters from 3” upward... traverses up to 7" 
-++for pressures from vacuum to 300 psi... for 
temperatures from sub-zero to 1600°F. Let us 
quote on your requirements. 


ZTALLEA BROTHERS & JOHNSON 





816 LOCUST ST. + WILMINGTON 99, DEL. 


*cify and demand 
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ZALLEA 
nace-Annealed Expansion Joints 





Reports ILG Electric Ventilating Compan 


“BEAR BALANCING 


of Centrifugal Fan Wheels and Vane - Axials 


Your Customers... 


"Notice the Difference” 
---when parts are DY-NAMICALLY BALANCED 
—Because the machines you build and 


sell perform better ...run quieter... \ 
vibrate less ... wear longer... require \ 
less attention—when rotating parts are 


Statically and Dy-Namically Balanced. \ 


USE FAST, EASY, LOW-COST |\ 
BEAR BALANCING 


There’s a Bear-engineered Static and Dy-Namic \ 
Balancer for each rotating part, from tiny arma- 
tures to giant turbines. For instance, Heavy Duty \ 
Model 400, shown here, is designed to handle 
rotating bodies ranging up to 4,000 pounds. \ 
Whichever Bear Balancer you choose, you will \ 
get simpler operation (any shop-hand can learn Bear- 
Balancing in half a day); quicker buyer-acceptance \ 
(Bear machines balance rotating bodies to all accepted \ 
standards); reduced costs (Bear-Balancer-Speed cuts 
per unit manufacturing costs; Bear reasonable prices \ 
cut capital investment required). To meet and beat 
growing competition, send for Bear-Balancing Data \ eo 
Bulletin. Write today to BEAR MFG. CO. Industrial 
Division, Dep’t HPAC, Rock Island, Illinois. 


Drive Out the ““Wobblies” 
of Static and Dy-Namic 
Un-Balance. 


COMBINATION 





STATIC AND DY-NAMIC BALANCING MACHINES 
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‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 
Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 


\ And forward curve “Juniors” 
with wheel diameters 6 to 10 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs for industry” 
Factory Offices: District Sales: 
Morton Grove, Ill. Chicago 10, Ill. 
8601 Ferris Avenve 502 N. Dearborn $t. 


Sales Representatives in Principal Cities 











MarrtTocEL_o 


Products are fully 


ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 


ond CONDENSER WATER DISTRIBUTORS 
For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO RAY NOZZLES are manufactured with precision and 
aa which Ato thoroughly tested for maximum results and dura- 
bility, are to give satisfaction. Successful, efficient results 
~ Sstetgellgnaliadag hanes 

table for your installation. 
MARTOCRAL COnpea WATER GOST RIBDTORG se bow used 


ive Refrigerating Engineers solving their 
gy because her. oo 3 ee Ea awe 





NORTH ith STREET 


= Us. pest oseewans. PA 








- MARTECTLLE GUAL 


5 Jos. A: Martocello 






ture, is described in a new 4 page bulletin (Resin ser;., 
No. 1) issued by the Dow Corning Corp., Midlanc yj; b 
This pamphlet is published primarily for m wy) 
operate rewind and electrical maintenance sho ; 4); 
contains practica] instructions on how to apply a: | ey, 
this material. Also included are tables giving i 
erties and specifications and a summary of its 
tages. 


Slip Ring, Polyphase 
Induction Motors 


No. 6283—Century Electric Co., 1806 Pine <:.. s 
Louis, Mo., has issued a new eight page bulletin For 
643) on slip ring, polyphase induction motors from | 
350 hp. Features are said to include high s\arting 


torque, low starting current, adjustable speed ’ 
and adaptability to reversing operations. The map). 
facturer recommends these motors for many applics. 
tions including reciprocating pumps, compresso: 

ers, stokers, cranes, and hoists. 


Small Relays 


No. 6284—Coil and contact data, contact arrange. 
ment diagrams, dimension sketches of front and rea 
mounted units, and enclosing cover data are include 
in a 4 page booklet describing the Bulletin 104, ; 
metal base relays offered by the Ward Leonard Electr; 
Co., 31 South St., Mt. Vernon, N. Y. These relays ar 
recommended by the manufacturer for us in contro! 
cuits and applications where space is limited. 











NO MORE 
AIR-BOUND 


RADIATORS 


wita Tae MEW AUTO-VENT 
AIR ELIMINATOR 


install the No. 27 Auto-Vent Air Eliminator on all radiators and co 
vectors and release that invisible Air Brake that retards circulation. As ¢"| 
accumulates in the radiators or pipe lines it is automatically vented, asw 
ing perfect circulation throughout the system at al! times. You get mot 
even heat and use less fuel. 











ent) 


WO 87 ‘ nce 
AUTO-VENT— x No. 27 can be insta ns on 4 
Ne. Jf convectors, baseboard radiai# se 
dxj reo eve bir wpece —/ panels, radiant heating coils, «| 


without the use of an air chambe. | sure 


| | ——PITCH DOWN— For pressures up to 50 /|bs 


Ask your jobber— 
. Prompt delivery 
z il PLAY SAPE—USE THIM @ 


* 27 AUTO-VENT 
INSTALLED ON EVERY JOS 
CONVECTOR RADIATOR 





onstry 
perat 
igera 
stanc 
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ie Model SPL-30-5 Steam-Pak—30 h.p. Low Pressure 


When you own a 


‘ STEAM-PAK GENERATOR 


you own the finest steam generating system 
ever produced in the United States 


ID-46-7D gives 


Catalog you 


complete specifications on the 
ar Steam-Pak line. It’s yours upon 
e request. Write today. 


. 
eeete 








, | YORK » SHIPLEY incorporaten 


vimeries | Mast Complete Line Tadustrial Commercial. Demaitia Ot- Fired Equipment’ 


industrial Division YORK + 


PENNSYLVANIA 





eo 











Conseco ammonia heat exchanger installa 
tien, Stanley Theatre, Philadelphia. 


<< CD : 


enty years’ specialized expe- 










[merce designing, fabricating HEAT 
'# Mind servicing heat exchangers 
be. | 


ssure sound design, quality 
onstruction and economical 
peration with any type re- 
igerant. Engineering as- 
tance gladly furnished. 
rite, 


for Air 
Conditioning 


6) RIVER STREET, HOBOKEN, N. J. * Phone Any Time 


ating, 





_— 
o~_- 
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EXCHANGERS 


NDENSER SMG ENGINEERING CO., INC) 


De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 lbs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 

| cost, satisfactory perform- 
ance. Available in sizes of 

| ¥% to 2 inches FPT. Simple 
adjustment—easily serviced. 


2100 

























Electrimatic 


INDIANA AVE. 


CHICAGO 16, ILL. 





Pat. & Pat. Pending 


All the advantages of draftless air diffusion 
. .. plus FAST SYSTEM BALANCING 
AIR PATTERN CONTROL 


| because Kno-Draft Air Diffusers are adjustable 


Volume Damper for fast system 
| balancing regulates the air out- 
| let aperture uniformly without 
| affecting the outlet velocity or 
| diffusion pattern. 

Air Direction Adjustment affords 
any angle of air discharge from 
vertical to horizontal to accom- 
modate ceiling height, indi- 
vidual, seasonal, or air pattern 
requirements. 


Specify Kno-Draft Diffusers for 


better mixing control of room 
and supply air, more uniform 
temperatures throughout the oc- 
cupied zone and noiseless, draft- 
less air distribution 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
your copy, please write Dept. D2 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION 


wR 


AIR PURIFICATION 


AIR RECOVERY 


112 East 32nd Street OE ON Oma New York 16, N. Y. 


IN CANADA: 


Douglas Engineering Co., Ltd., 


1405 Bishop St., Montreal 25, P. Q. 














‘i 
Solva 
Le a @ * 
with 
SOL-VET 
“08” 


WATER TREATMENT 
FORMULA 





ee 


equipment. 


1731-33 WALNUT ST. 





® SOL-VET “08” is a fast. efficient cleaner of scale, rust, 
slime, dirt, algae for all equipment using water for cool- 


ing. By dissolving impurities completely, they are carried 
out im solution and clogging is eliminated. Head pres- 
sures fall to nosmal; heat transfer is raised to maximum; 
full circulation is restored; life of equipment prolonged. 
On large jobs, shutdown time is cut to a maximum of 6 
to 8 hours. GUARANTEED EFFECTIVE. If you find 
SOL-VET “08” not exactly as represented, when used 
according to instruction and full, accurate report is given 
within 30 days from date of purchase, your money will be 
refunded. GUARANTEED WARMLESS when used as di- 
rected, to all water conducting materials in water cooled 


ANDERSON - STOLZ CORPORATION 
KANSAS CITY 8, MO. 














TYPHOON 


A RESPECTED NAME 
IN AIR CONDITIONING 










3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room . . 


rheating coil. 


Units, 3 and 5 Tons. 


Water Coils. 








794-6 N N STREET BR 


UV 


220 





two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one-piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 
... crackle finish. Also available with one or two row 


——TYPHOON PRODUCTS 
PROP-R-TEMP Se/f-Contained Air Conditioning 


TYPHOON LOW-SIDES, 3 and 5 Ton Units 
TYPHOON EVAPORATIVE CONDENSERS. 
MONSOON Heating, Direct Expansion ond 





ICE AIR CONDITIONING 


7 
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Steam Generator 
and Oil Burner 
No. 6285—An eight page folder, issued by Yo <-Shj, 
ley, Inc., Industrial Div., York, Pa., describes z 
pany’s line of “Steam-Pak” generators and its line , 
horizontal, rotary oil burners. The generators ire q 
signed to burn oils from Nos. 3 to 6 and are o! -req ;, 
two series. The low pressure series is avail: le ‘, 
maximum working pressures of 15 psi steam o» 3 » 


water, and units are rated from 2100 to 13,5.) Epp 
steam. The high pressure series is available f.y may, 
mum working pressures of 100 psi and in 16 sizes fry, 
4 to 100 hp. Generators are self-contained and facto, 
assembled and tested. Features of the oil burners ap 
described and illustrated and specifications for ‘he nj 


sizes are included. 


Steel Applications 
No. 6286—Issue No. 18 of an 8 page newspaper si» 


rotogravure paper has been published by Joseph 7 
Ryerson and Son, Inc., Box 8000-A, Chicago, Ill, d& 
tributors of steel from warehouse stocks. Consisting 
almost entirely of steel applications pictures, th: pape 
illustrates the diversified uses of steel throughout 
metal working and fabricating industries and also jy 
other businesses from circuses to salt mines. 


Two Stage Centrifugal Pumps 

No. 6287—Ingersoll-Rand Co., 11 Broadway, Ne 
York 4, N. Y., has published a 16 page catalog (Form 
7062) covering the company’s Class GT, two stage ce 
trifugal pumps which are suitable for many industr 
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CHROMALOX “ 
Cecl0te 


AIR-BLAST HEATERS 


Piles DUCTS FOR me 
YENS, SPACE HEATING 











Ae Sa /ANERON te ne 


- a a er ee apa ronecn cnet chees ttre — 







“ECONOMICAL ‘EASY TO INSTALL 













CHROMALOX Air-Blast Units are a re- 
liable heat-source in air ducts for heating air 
under forced circulation. Banks of Fin-strip FOR IDEAS... 
Heaters deliver more heat in a given-aree. Write for “100 \ 
Fins dissipate heat fester, permitting lower Asaly blect 
oun booklet and date 
Standard CHROMALOX Air- Blast Catalog 42 
Heaters are available in seven sizes with 
capacities from 5-KW to 40-KW. 








EDWIN L. WIEGAND CO., 7610 THOMAS BLVD., PITTSBURGH 8,°A 


ivan |i ° 
I Wes las ~~ 


aX a 
ELECTRIC HEAT FOR MODERN INDUSTR! 


tl a 
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The CP410 is deliver ng oy ca 
than the charted 10 gallo 








me’ CP410 is breaki 

















Shown above is the Hartzell Belt-drive Voneaxial Blower. 
Available also in Direct-drive models. 18 to 42 inches. 


ORE AlR PER DOLLAR AGAINST PRESSURE 


much can Hartzell save for you in air delivery costs? Reduce power 
Ption just $ horsepower and over a year of $00 8-hour days at 
“a cents K.W.H. you save $165.00. Certified Test Code figures will open 
eyes to the proved economy of air delivery against high pressures 
orded by the Hartzell Vaneaxial Blower. Repeated tests show a peak 
tal efficiency of 87%. Quiet and economical against pressures of 8” 
et gauge and more. Superior performance of one Hartzell Vaneaxial 
ower prompted a leading manufacturer to buy 106 more! Get all the 
. Write for Bulletin 1601 today! 


s aay By. am ® >| 

MES FD ee € 
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Automatic 
Liquid Feed 


without Moving Parts 


THE PHILLIPS INJECTOR provides com- 











Injector with 
Distributor pletely automatic evaporator feed with no 
Heod ae parts. By supplying recirculated liquid 
| steadily to the evaporator it increases heat 


transfer and increases the evaporator capacity 

Many existing dry-expansion evaporators 
can be easily changed to Injector operation, 
with improved performance assured. 

Adaptable to freon ay from air 
conditioning and water chilling to cold stor- 
age installations with plate coils, fin coils, and 
unit coolers. Injector capacities from frac- 
tional to 200 tons with freon. Furnished with 
either single outlet or distributor head. 

Write for sketches showing typical Injector 
installations. 









FLOOR TYPE ROOM 
hole] Si Me lele) Sal). 
A—MAGNETIC SOLENOID 
8 — BULLS-EYE 

C—HAND VALVE 

O— SURGE DRUM 

E— SIGHT GLASSES 
F—LIQUID LEG 

H—HEAT EXCHANGER 

J — INJECTOR 
K—CHARGING CONNECTION 
L— LIQUID LINE 

R—GAS RETURN 

S— SUCTION LINE 


H. A. PHILLIPS & CO. 


3255 WEST CARROLL AVENUE + CHICAGO 24, ILLINOIS 


YaRWAY SPRAY NOZZLES 


* SPRAYING + WASHING 
. a * COOLING 
* AIR CONDITIONING 















FAN-TYPE FOR FLAT SLICING SPRAY 


Get the most out of your Spraying Equipment. 


Use Yarway Nozzles. No internal vanes or other restrictions 
| to clog or hinder flow. Two types—Yarway Involute-type 
| producing a fine hollow spray with minimum energy loss, and 
| Yarway Fan-type producing a flat fan-shaped spray with time- 

saving slicing action for cleaning. 


Wide range of sizes and capacities. Thousands in use. Write 
for new Bulletin N-616. 


. | YARNALL-WARING CO., 107 Mermaid Ave., Phila. 18, Pa. 
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POWERS 


— REGULATORS 
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TEMPERATUR 






Use a Powers No. 11 
Temperature Indi- 
cating Regulator when you want the 
advantages of an easy-to-read dial 
thermometer combined with a depend- 
able self-operating regulator. The dial 
thermometer gives a visual check on 
the performance of the r lator and 
makes it oney to adjust for the re- 
quired operating temperature. Various 
dials and ranges are available. 

Is Easy To Install—because both the 
thermometer and the regulator oper- 
ate from the same thermal system— 
only 1 tapped opening is required. 

Write for Circular 2511. 
THE POWERS REGULATOR CO. 
2759 Greenview Avenue, Chicago 14, Illinois 


231 E. 46th St.. New York 17, N. Y¥.—Offices 
in 47 cities . . See your phone directory 
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YOU GAIN BY GETTING 


sorH From BROWNELL 


When you have a BROWNELL MATCHED UNIT, 
only one manufacturer is accountable for both 
the boiler and the stoker. There’s no division 
of responsibility. More than that, you know 
that you have good heating equipment—with 
a great reputation back of it. 

A BROWNELL MATCHED UNIT gives you all 
the benefits of mechanical firing . . . smoke- 
less combustion; automatic regulation; fuel 
economy; saving of time, labor, and worry. 

Brownell boilers and stokers offer you a 
wide range of selection to meet your require- 
ments. Along with Brownell equipment goes 
competent engineering service. 

The Brownell agent in your vicinity will 
be glad to give you full information. If you 
don’t know his name and address, write us. 






BROWNELL COMPANY 


N. FINDLAY ST. 
DAYTON 1, OHIO 





BROWNELL MATCHED UNIT of Low Pressure 
Boiler and Worm-Type Underfeed Stoker. 
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applications. These ball bearing pumps are desi 
operate at modern motor, engine, or turbine spe: 
are available in capacities up to 2200 gpm for di 
heads up to 450 psi. 


Valves and Fittings 


No. 6288—The Henry Valve Co., 3260 W. Gra 
Chicago 51, IIl., has issued a new catalog (No. 65 
ing ammonia valves and fittings. In addition to 
valves, check, relief, purge, and three-way va! 
included. Scale traps, gage sets, unions, and c! 
connections are also covered. Catalog No. 67 co 
company’s line of drop forged and cold rolk 
fittings. Elbows, tees, plugs, couplings, and r 
bushings are illustrated. 


Valve Specialties 


No. 6289—Pressure relief, combined relief an 
check, stop and check, pressure and temperatur: 
combined pressure, temperature and vacuum re 


gether with reducing and regulating valves are feat, 


in a new 20 page catalog issued by the Mueller « 


he 
arys 











and 





W. Cerro Gordo St., Decatur 70, IIl. 
pressure and temperature 
features are included. 


Ventilating Shutter 


rating counterbalanced guides on the inside 
frame, is described in a new catalog (No. 41) publishe 


| a 









Application 


ranges, and const: 


No. 6290—The “Air-Flo” automatic shutter, inco: 


"COMMERCIAL" 
STANDARD 
STEEL SHAPES 
The latest edition of our shape 
book is now being mailed. 


It supersedes all others...if 

you never received one before 

write for this new edition— 
“Shape Book No. 7.” 


Listing circular steel shapes 
available without die or tool 
charges. ...A necessity for all 
buyers interested in circular 
stampings. 


=e” | 





THE 
COMMERCIAL 
SHEARING $ 
STAMPIN 
COMPANI 


YOUNGSTOWN, Ol 








he { 
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Better AIR CONDITIONING 


at Lower Cost 


GOVERNAIR 
AiR CONDITIONING SYSTEMS 


Here's what Governair Air Conditioning Systems 

offer you: 

1. Complete, self-contained unit assemblies for 
greater operating efficiency. 

2. Cools . . . Dehumidifies . . . Cleans . 
tributes air. 

3. Easier to install . . . all internal wiring and piping 
incorporated in unit. 

4. Economical to operate . . . saves money. 

5. Easier to maintain . . . single unit and easy accessi- 
bility to parts simplifies servicing. 

6. Compact . . . simplified design takes minimum 
space. 


.. and dis- 


GOVERNAIR Self-contained Units are available in a wide 
range of sizes, enabling you to secure a system that is tailor- 
made to suit every special requirement. 


Manujactured by the pioneers of completely 
self-contained air conditioning units 


GOVERNAIR CORPORATION 
Oklahoma City, Okla. 

















T-4N at FACTORY 


For all your under- 
and exposed piping 
ou'll like DURANT 
ed Insulated Pipe. 
waterprool . . . re 
installation costs to @ 

‘ . eliminates 
lysis and corresien 

ires very little 





4 Simple Steps 


1. Field joint ready tor inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 
Print casing in place ready for asphalt. 4. Asphalt 


poured in siet making a perfect seal. 





















ing and field werk... 
extra cost of waste 
©... comes to ® 
te install. In Ay 


D.LP. is the perfect 
this type ef jeb. 
e D.LP.!) Write 

ils teday. 


FOR STEAM 
MOT WATER 
REFRIGERATION 





urant 
LATED PIPE CO. 


5 Runnymede St. 
alo Alto, Calif, 












TRADE 














fhe ORIGINAL Pre-sealed Insulated Pipe 
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THE ONLY 
NON-MAGNETIC 
GAUGE LISTED AS 

STANDARD BY 
UNDERWRITERS 
LABORATORIES 


for 
KRUEGER SENTRY GAUGE CO. 


GREEN BAY, WISCONSIN 


Save Time, Trouble and Money 


. Seal Pipe Joints and 
Gaskets with Leakproof 
KEY Graphite Paste 





Key Graphite Paste will hold a pipe joint 
leakproof against all petroleum based 
liquids. Key lubricates as it seals and 
positively will not freeze the joint. 

Key Paste is listed by the Underwriters’ 
Laboratories. 


Your jobber will supply you or send 
for liberal sample and try Key at our 


expense. 
| ail 


2617 McCasland Ave., East St. Lovis, iil. 
<< 
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The Alnor Velometer 


gives you instantaneous, direct readings of air velocity in 
feet per minute. Hold it in the air stream for low range 
readings; use the tube-connected special jets for high range 
readings or inaccessible locations. That's all there is to 

it, and once you use the Alnor Velometer you will never 
tolerate other methods. 


The Alnor Velometer is built in several standard ranges 
from 20 fpm to 6,000 fpm, and up to 3 inches static or total 
pressure. Special ranges available as low as 10 fpm, and 
up to 25,000 fpm and 20 inches pressure. Write for 
Velometer bulletin. 


ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREBT 
CHICAGO 10, ILLINOIS 






Manufacturers 
Industrial Indicating 
Remote Reading 
and Recording 
Thermometers 


Controllers 
for Time, Pressure 
and Temperature 











4% 
Used in ew of @ recorder 
Red hond moves only when 
eae of temperoture occurs 


GOTHAM 


INSTRUMENT CO., Inc. 
7 NEW YORK + CHICAGO + SAN FRANCISCO 


AT Representatives in all Principal Cities 


— illustrated catalog H 
vo on request 


Pressure Gauges 
and Recorders 








Vee best provection ca S{HIULIINK 
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by the Air Conditioning Products Co., 2340 | 
Blvd., Detroit 16, Mich. Shutter vanes are des) yeq, 
open 85 deg when the fan is on and to snap sh_ whe 
the fan is not operating. Available sizes from 

10 in. to 60 in. x 60 in. are listed. 


Welded Boiler Tubes 


No. 6291—Joseph T. Ryerson and Son, | Bor 
8000-A, Chicago 80, Ill, steel] distributor wit 
houses in 11 cities, has recently been appoint: 
tributor of the electric resistance welded boi! 
manufactured by the Babcock & Wilcox Tube 
8 page bulletin has been published giving inf 
or fabrication, testing, and specifications of the 
tubes, together with a description of this dist 
quick delivery service. 


Welding Alloys 

No. 6292—A special issue of The Eutectic Weld 
monthly house organ of the Eutectic Welding A) 
Corp., 40 Worth St., New York 13, N. Y., features my 
applications of the company’s products to wartime met 
joining problems. Two pages are devoted to pictur 
the company’s laboratories where new alloys and flux 
are developed. The manufacturer states that t! 


temperature welding products are well suited to pea 
time production applications where problems of disto 
tion, stresses, and strains are often caused by weldiy \° 


at higher temperatures. 





HAINES TRAPS 


Designed for the job 


Haines Float and Thermostatic traps are 
designed to help you lick the toughest jobs 
Use them for any low pressure job up to 2) 
Ibs. in the %" size and 30 Ibs. in the 
and I'/," sizes; they cannot become ai 
Sound, and the Haines underslung valve 
orinciple assures safety . . . no danger ¢ 
building up a pressure. 






The famous Bourdon Thermostatic tube ‘ 
the operating member of Haines traps, an 
F & T Trap is the strongest ever built into: 
steam trap. The Bourdon Tub 
is used in gauges where acce 
racy is paramount, and you 
find that is the reason Hairs 
traps always give reliable pe 
formance. 





For examinations under pressv't 
simply remove the cover anc? 
working parts are within react 





Write for literature todey 


Vento Radiator Trap 


WM. S. HAINES & CO. 


460 No. 12th Street 
Philadelphia 23 
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the material that makes the differ- 
e GRID High Test Cast Iron Unit 
ters will withstand corrosive atmos- 
ores, and operate efficiently under all 
mospheric conditions without mainte- 
oe. In many plents GRID Installations 
ve been operating continuously for 16 
rs without maintenance cost. Install 
it heaters that will last as long as the 
furnishing steam to them. 











for booklet “Corrosion 
» D in Unit Heaters’’—free 
\" s upon request. 
Bale = 





One piece construction 

seating sections (patented) of 

high test cast iren 

that withstand steam 

pressures up te 
250 Ibs. 


*% Nosolidered, 
brazed, welded oF 


* Neo clectrolysis to 
cause corrosion, 
breakdowns, leaks or 
heating failures. 
















D. J. MURRAY MANUFACTURING CO. 


WAUSAU WISCONSIN 
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\GNNIB | MIS, 076" 422 | 9011 
| oe 
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may be, Spraying Systems Spray 
t Nozzles offer two important advan- 
, tages: (1) spray nozzle design specific to 
ITE FOR every basic application and (2) a wide 
CATALOG range of sizes in each type, for exact per- 
formance to fit the job. Catalog No. 22 will 








NO. 22 


give you all the facts. 


SPRAYING SYSTEMS LO 


— 4033 West Luke Street 


sM\iu 6) 421 70 8S 9a) 
} 67 


Whatever your requirements 











SPRAY NOZZLE See. 
to fit 


the job 














Chicage 24, Ilinois 





SPECIALISTS IN SPRAY NOZZLE DESIGN AND MANUFACTURE 
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The Pipe Joint Cement 





that never hardens 











Do the job with Rutland Pipe Joint Cement, 
and pipes are always easy to disjoin. Rut- 
land seals joints tightly and lasts 
indefinitely, too. Saves money be- 
cause more bulk per pound. 
Remains soft in can. Does 

not stain hands or fixtures. 





Mail post card for 
freesample. Rutland 
Fire Clay Co., Dept. 
H-35, Rutland, Vt. 
Also makers of Rut- 
land Retort Cement, 
Furnace Cement, - 
Asphalt Paint, Con- \ \RUTLAND FIRE Ch 
crete Patcher. anal 








Don't take chances . . . Specify 


THERM-O-TILE 


Reg. U. 8. Pat. Of. 


Underground Pipe Conduit 


Sold and installed by Johns- 
Manville Construction Units 
in all Principal 
Cities. 






— 
aa oo 
| &§ $2 
With Therm-0-Tile you get: av = F 
1 Greater economy = & Ss & 
2-Higher efficiency——better insulatior al - - = “s . 
always dry | = S 
: - 
o 3 ~ 
3--Greater strength Arched construc | ‘ > & A 
tion Spread-Footing foundatior | a - > = 
se}. -_ " 
v > wv? F&F 
4—Longer life. The grade is mais | 62 2 sess 
tained permanently 22 "2s <= & 8 = 
No condensation pockets | -¢ = Se § - 
|] oF 2e—5-~ eS 
6—No leakage Positive sealing ef COSUT ES 
throughout | se a= Ss o c 
es ~<a - 
More easily installed on a concrete | «> ~ feos o. 
sidewalk we =s“$< 
rFeeo°S==- ¢ ¢ 
Other outstanding advantages are given | s= om Sa™ ® 
* = es P? 
in Sweet's Architectural File the a2coses & 
Heating Guide, or, ask for Bulletin 381 | &» OT wo » & F 
via coupon at the right =~ c eee 
| Ree - _ 
| zs 
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@ SHOWS NEED FOR REPAIRS OR 
MODERNIZATION OF HEATING 
INSTALLATIONS |! 


@ DEMONSTRATES THE HEATING 
COMFORTS THAT WILL RESULT 
FROM THE RECOMMENDED 
IMPROVEMENTS ! 


@ SETTLES COMPLAINTS DIPLO- 
MATICALLY AND KEEPS YOUR 
CUSTOMERS SATISFIED! 


The TEMPSCRIBE Temperature Recorder makes round-the-clock 
records that show highest and lowest temperature for 24 hours, 
temperature extremes, and frequency of 
temperature fluctuations. Compact, self- 
contained; no electrical connection; 
requires no watching. 

The E can save your time and 
money on service calls—and build your 
reputation for reliable, expert service. 


Write for Bulletin 704 


(Brcharach INDUSTRIAL INSTRUMENT CO. 


7OOO BENNETT STREET, PITTSBURGH 6, PA. 









age of 5 ; 
Pacity utile ting ca. 






Cole-Sewel! ineering Co., St. Paul, Minn. 


National 
Preferred Utilities Mfg. Corp., New York, N. Y. 


Distributors 
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Slide Rule Selector 
for Aluminum Alloys Issued 


The Reynolds aluminum alloy selector, a slive )y, 
type of chart in 842 x11 in. size, gives compr: enain 
and helpful data on 18 alloys. The main hor izonty 
slide is pulled to line up with the company’s all: 
consideration and the chart indicates chemical ¢ mpo.. 
tion and physical constants such as specific «rayis 
density, modulus of elasticity in tension and ‘orsjy, 
coefficient of thermal expansion, thermal and . | 
conductivity, and specific heat. Data are also ; 
maximum forging temperature, recommended c\ 


solution heat treatment, as well as precipitat heat 
treatment, and annealing. 

The chart may be used to determine the tempers aya. 
able, ranges of tensile strength, yield strength, hay 
ness, elongation, and comparable AMS, ASTM, Feder, 


and Navy specification for the products offered by + 
manufacturer. These aluminum alloy products are ge 
regated on the chart in seven groups; i.e., sheet, plat: 
wire, rod-bar, shapes, tubing-piping, and forg 


Also included are an explanation of alloy and temp 
designations and a brief description of the p pertia 
of the various alloys. 

Charts are available from Reynolds Metal Co., Deg 
47, 2500 S. 3rd St., Louisville 1, Ky. The price 
$1.00 each. 





Photograph on page 77 from Advance Heating an 
Air Conditioning Corp. Pages 89 and 91 British Officid 
photographs. Page 101 from Acme Newspictures, In 








OVER AND OVER 
AND OVER AND 
OVER AND-- 





AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


Instantaneous recycling instrument with time 
delay adjustable from seconds to minutes. 
Unaffected by climatic changes, reason- 
able voltage, or operating hazards. 


> & 


Catalogue on request 


ELIZABETH A’G’‘A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


—_—33 
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